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ABSTRACT 
Tampere University of Technology 
PO Box 527, FI-33101 Tampere, Finland 
http://www.tut.fi 
ABSTRACT OF DOCTORAL DISSERTATION 
Author: Sanna-Leena Rautanen 
Name of dissertation: Access to Water? Dynamic Capacity Change for Sustainable Rural Water 
and Sanitation Services for All 
Abstract 
The lack of adequate safe drinking-water together with poor sanitation and hygiene imposes an 
extremely high disease burden on millions of children and adults. This compromises well-being and 
productivity, and aggravates the cycle of poverty. Cultivating capacity for change is an important 
element of practically every policy reform, development programme, and country strategy aiming to 
improve well-being of its citizens, and with it also, e.g., water services and sanitation. The purpose 
of this dissertation was to recommend ways for rural water and sanitation sector specific programmes 
and projects to inspire capacity change for continued learning, adaptation, and innovation in the face 
of ever-new challenges in a volatile and unpredictable local and global environment, while the system 
in itself was assumed to be complex and wicked already at the present time.  
The specific objective was to develop futures-oriented frame of reference that can be applied for 
policy, programme, and project purposes. It draws from a wide range of action research the author 
has been involved with in Nepal, Guyana, Tanzania, and Bangladesh. It consists of six international 
peer-reviewed scientific articles and three case studies. The approach is constructivist and actor-
oriented, it pays attention to agency and institutions, is plural rather than singular, differentiating 
rather than generalizing. The frame of reference is based on three analytical levels: 1) individual, 2) 
organizational/institutional, and 3) enabling environment.  
Rural water sector must pay attention to rural livelihoods and cross-sectoral issues to truly benefit 
rural development and well-being. This can be done through the multiple-use water services 
paradigm, adding ecological sanitation. Two of the articles studied a bi-lateral water project in Nepal 
that combined water supply, sanitation, irrigation, and hydro-energy with livelihoods, small cottage 
industries and micro-finance (cooperatives) within one project operating through local government. 
Conceptually and policy-wise complex system translated into tangible benefits and positive impacts 
in the poorest and remotest corners of Nepal once the enabling environment was conducive to allow 
this. It proved out to be a useful instrument for making change happen, empowering communities 
and encouraging continuous learning, innovation, and adaptation. Empowerment is here defined as 
group’s or individuals’ capacity to make effective choices and then transform these choices into 
desired actions and outcomes and with these, into services and benefits. 
Capacity related interventions need to have a vision that goes further than just the present state of 
affairs. Appreciating the complexity and dynamic nature of the rural water sector, the system should 
not be split into individual components or activities, such as individual training courses or narrow 
mandates that do not consider the broader framework within which they must operate and change. 
The ‘capacity cube’ in this dissertation represents the ‘present’ that moves across its different 
dimensions simultaneously and is in constant change in time. Framing the ’cube’ allows the project 
or programme planners to establish the external layers of reference to give shape for the time 
dimension, the expected results (‘services’), the external and internal drivers and barriers to change 
in terms of enabling environment, and the institutions and humans therein. Among others, it 
recommended to further study scale application of multiple use water services with ecological 
sanitation in the livelihoods context and the rural water service delivery paradigm.  
Keywords: water, sanitation, rural, capacity, 
livelihoods, future, change 
Language: English Number of pages: 112 
Publication: TUT Publications 1373     
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Julkaisun nimi: Saatteko vettä? Dynaamisten toimintavalmiuksien vahvistaminen maaseudun 
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Change for Sustainable Rural Water and Sanitation Services for All) 
Käsikirjoituksen päivämäärä: 23.01.2016 Väitöksen päivämäärä: 18.03.2016 
Tiivistelmä 
Puhtaan ja riittävän juomaveden ja sanitaation puute koskettaa erityisesti kehittyvien maiden 
maaseutua, jossa kahdeksan asukasta kymmenestä kärsii edelleen riittävän juomaveden 
puutteesta, yhdeksän kymmenestä huonosta sanitaatiosta, ja neljänneksellä asukkaista ei ole 
minkäänlaisia käymälöitä. Toimintavalmiuksien vahvistaminen (capacity development) muutoksen 
aikaansaamiseksi eri tasoilla sisältyy lähes kaikkiin kehitysstrategioihin tavalla tai toisella, vesi- ja 
sanitaatiosektori mukaanluettuna. Tämän väitöskirjan tarkoituksena on rakentaa tulevaisuus-
suuntautunut viitekehys, joka toimii alati muuttuvissa tilanteisissa ja pystyy vastaamaan muuttuviin 
haasteisiin. Nämä haasteet voivat olla niin paikallisia kuin globaaleihin muutoksiin liittyviä, haasteita 
joita ei voi eikä tarvitsekaan täsmällisesti tietää etukäteen. Maaseudun vesi- ja sanitaatiopalvelut 
nähdään kompleksisena systeeminä ja myös ns. ‘ilkeänä ongelmana’.  
Väitöskirja rakentuu kirjoittajan suorittamalle toimintatutkimukselle Nepalissa, Guyanassa, 
Tansaniassa ja Bangladeshissa vuosina 2000-2015. Työ koostuu kuudesta vertaisarvioidusta 
artikkelista ja kolmesta tapaustutkimuksesta sekä näiden synteesistä. Tutkimuksen lähestymistapa 
on konstruktiivinen ja tulevaisuus-suuntautunut. Se kiinnittää huomiota kohderyhmän ja 
instituutioiden mahdollisuuksiin ja kykyyn toteuttaa palveluita ja tehda päätöksiä muuttuvan tilanteen 
vaatimalla tavalla. Toimintavalmiuksia lähestytään 1) yksilötasolla; 2) organisatorisella ja 
instituutioiden tasolla, ja 3) suotuisan toimintaympäristön näkökulmasta.  
Maaseudun vesisektorin on kiinnitettävä huomiota maaseudun kehitykseen sen laajemmassa 
viitekehyksessä ja läpileikkaavasti, koska vesi on tärkeä tekijä monessa elinkeinossa. 
Vesihuoltopalveluita voidaan toteuttaa siten, että ne palvelevat veden moninaiskäyttöä ja 
yhdennettyä suunnittelua myös yhteisötasolla ja paikallisina ratkaisuina. Tähän voidaan liittää myös 
ekologinen sanitaatio. Kaksi tämän väitöskirjan artikkelia käsittelivät veden moninaiskäyttöä Suomen 
tukeman kahdenvälisen Nepalin vesihankkeen yhteydessä. Hanke toteutetttiin paikallishallinnon 
kautta alueilla, jotka lähes kaikilla kehitysmittareilla mitattuina ovat Nepalin köyhimpiä ja vähiten 
kehittyneitä piirikuntia. Toimintamallit voimaallistuttivat kyliä ottamaan aktiivisen roolin muutoksen 
suunnittelussa, toteutuksessa ja myös palveluiden ylläpidossa, samalla kun tilaa jätettiin paikallisille 
sovelluksille. Voimaallistumisella tarkoitetaan tässä yksilöiden ja ryhmien kykyä tehdä päätöksiä ja 
toimiä niiden mukaisesti yhteisten hyötyjen kuten vesihuoltopalveluiden saavuttamiseksi. 
Toimintaympäristön muutosta tukevien hankkeiden, ohjelmien ja politiikkojen pitää olla 
tulevaisuussuuntautuneita. Niiden pitää myöntää toimintakentän kompleksisuus ja ’ilkeiden 
ongelmien’ läsnäolo dynaamisessa ympäristössä. Yksittäiset koulutukset ja kurssit eivät vielä 
ratkaise ongelmia ja takaa palveluiden saatavuutta, vaan on katsottava laajempaa 
toimintaympäristöä ja siinä tapahtuvia muutoksia. Väitöskirja esittelee toimintavalmiuksien 
vahvistamiseen liittyvien toimenpiteiden suunnittelun tueksi ’kuutio-ajattelua’, jossa ensin 
määritellään eri ulottuvuuksien reunaehdot, rajoittavat tekijät, mahdollisuudet ja ääritapaukset: 
menneisyydessä, nykyisyydessä ja tulevaisuudessa.  
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1 INTRODUCTION 
1.1 Background and justification 
The lack of adequate and safe drinking water and sanitation, coupled with poor hygiene, 
imposes an extremely high disease burden on millions of children and adults through a number 
of diseases, including many types of diarrhoeal diseases, intestinal worms, hepatitis, typhoid, 
and others. Water and sanitation related sicknesses put severe burdens on people and health 
services and compromise well-being, productivity, and even school performance, aggravating 
the cycle of poverty. The main benefits of improved water and sanitation have been seen to be 
the reduced transmission of water-borne diseases, and benefits that relate to being healthier: 
savings in time, savings in medical costs, better school performance, among others. Improving 
the water security and sanitation of poor people will help to eradicate poverty and support 
sustainable development in terms of health and in terms of direct and material ways. 
Investments in water and sanitation are central to poverty reduction, both in terms of investment 
in infrastructure itself but also in terms of capacity for change (Soussan, 2004).  
Public health has been the traditional concern of the water sector, and this concern is still valid. 
World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF) have 
estimated that globally 1.8 billion people use a drinking water source that is contaminated with 
faeces, the contaminated water causing more than 840,000 people to die each year from 
diarrhoea (WHO/UNICEF, 2014). Of all the deaths attributable to diarrhoeal diseases in 
developing countries, 90% are children under 5 years old, compared to only 9% in developed 
countries (WHO/UNICEF, 2010). On the positive side, the number of children dying from 
diarrhoeal diseases has steadily fallen over the two last decades from approximately 1.5 million 
deaths in 1990 to just above 600,000 in 2012 (WHO, 2014). In 2015 the situation was improved 
with regard to drinking water supply but not with regard to sanitation. The Millennium 
Development Goal drinking water target coverage of 88% was met in 2010 but even then, in 
2015, 663 million people still lack improved drinking water sources. Coverage of improved 
sanitation increased from 49% in 1990 to 68% in 2015 but still in 2015 there are 2.4 billion 
people who do not have access to improved sanitation (WHO/UNICEF, 2015, pp. 4-5).  
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Focusing on rural water and sanitation continues to be justified even in the era of growing urban 
problems. Water is a satisfier of a basic need and a human right, essential for all aspects of life, 
also to rural populations. According to WHO (2014), eight out of ten people in rural areas are 
still without improved drinking water sources, and one billion people still practice open 
defecation; nine out of ten of them are in rural areas (pp. 4–5). Hutton (2012) estimated the total 
global economic losses associated with inadequate water supply and sanitation were estimated 
at US$ 260 billion annually, or 1.5% of Gross Domestic Product of the 136 countries included 
in the study. It concluded that even with conservative cost benefit estimates, the economic 
returns were at least two-fold for investments in drinking water supply and at least five-fold for 
investments in sanitation. The study further confirmed that drinking water supply and sanitation 
continue to be economically viable (p. 47). Earlier in 2004 Hutton and Haller (2004) with less 
conservative assumptions concluded that the cost-benefit ratio of water and sanitation 
interventions is high when all benefits are included, standing at around between US$5 and 
US$11 economic benefit per US$1 invested for most developing world sub-regions and for most 
interventions. In some cases the ratio was significantly higher (p. 39).  
Despite the efforts of many governments and development agencies, many people still lack 
access to basic and sustainable water and sanitation services as was indicated by the global 
figures in the previous paragraphs. The negative impacts of inadequate water and sanitation 
are being felt especially by women and children. Rural water remains a social service and highly 
relevant for those women and children who continue to carry water every day, often for long 
distances, and for those millions who get sick every year and thousands who die. Both ill health 
and carrying water for long distances keep children out of school. Water is critical to the 
ecological and environmental services on which the poor depend. The poor both in rural and 
peri-urban areas need access to water for productive use, such as for irrigation or animal 
husbandry, to provide basic food security and a livelihood. The poor are in many cases left to 
make their own, often inadequate, arrangements to meet basic survival needs. The poor are 
also more likely to be vulnerable to water-related disasters and are the victims of water conflicts, 
their communities being often located on marginal lands.  
Water sector has made several efforts to improve water supply since the International Decade 
for Water Supply and Sanitation (1981–1990). In the 1980s, the importance of household level 
practices in transfer of pathogens was recognized and consequently hygiene and sanitation 
education were integrated into water projects. At that time, the approach was centralized, 
health-based, and supply-oriented, which has left a strong legacy to many water supply and 
sanitation projects worldwide. It has been realized that investing in water infrastructure alone 
with the supply-driven and centralized approach did not result in sustainable and continued 
services. The Millennium Development Goal (MDG) 7 relating to drinking water and sanitation 
(target 7c) was set to "halve, by 2015, the proportion of people without sustainable access to 
safe drinking water and basic sanitation". In this regard, the Joint Monitoring Programme defined 
improved drinking water source and safely managed drinking water services. The improved 
water sources, as defined by the Joint Monitoring Programme, include piped water, public taps 
or standpipes, tube wells or boreholes, protected dug wells, protected springs, and rainwater 
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collection. The detailed definitions for both improved sanitation and improved water sources, as 
well as the different issues that influence access, can be found in WHO/UNICEF (2014, p. 33). 
The service level and overall services thinking is increasingly in the agenda in this regard. 
Later on, the “International Decade for Action: Water for Life” started in 2005 and renewed effort 
to MDGs. At that time it was also appreciated that improved water management, sanitation, and 
hygiene can contribute to realizing all of MDGs: health, reducing hunger, increasing income, 
and improving the living conditions of the urban poor. In the 1990s, holistic and cross-sectoral 
approaches to change, institutional economics, and governance were introduced into 
development debates. At this time, United Nations Development Programme (UNDP) 
introduced its often-cited and applied capacity-development framework with its interrelated 
dimensions: individual, entities, or the system as a whole. Individual learning, organization, and 
an enabling environment were the three guiding elements that are also taken as the external 
frame of reference in this dissertation (UNDP, 1997). 
In 2014, the United Nations Water global analysis and assessment of sanitation and drinking 
water (GLAAS 2014) results indicated that to improve access and reduce inequalities beyond 
2015, much needs to be done to effectively implement and monitor water supply, sanitation, 
and hygiene (WASH) policies at national level. The GLAAS 2014 found that the governments 
show strong support for universal access to drinking water and sanitation, and that two thirds of 
the 94 countries studied recognize both drinking water and sanitation as a human right in 
national legislation. Yet, regardless of political aspirations, they are impeded by weak capacity 
at country level to set targets, formulate plans, undertake implementation, and conduct 
meaningful reviews. The GLAAS 2014 found critical gaps in monitoring decision-making and 
progress for poorest, the weak monitoring capacity being one of these critical gaps. It also 
highlighted that neglect for WASH in schools and health care facilities undermines a country’s 
capacity to prevent and respond to disease outbreaks. On the positive side, it found that 
international aid for WASH has increased and regional targeting has improved, and countries’ 
capacity to absorb donor commitments has increased. Yet, lack of human resources constrains 
the sector, sanitation in rural areas needs more effort, and hygiene promotion is lacking behind 
(WHO, 2014, pp. ix–xi). 
The human rights based approach (HRBA) to development places the poor at the centre of the 
initiation, design, oversight, and evaluation of the development projects, programmes and 
policies that affect them particularly. Non-discrimination, inclusiveness, and equality underline 
development programmes and policies, and corruption, inefficiency, and overall non-
transparency are considered ethically wrong, constituting an aggression against humanity. The 
rights-based approach also calls for connecting people’s participation and voices with national 
and international policy processes and international rights frameworks (Ackerman, 2005, p. 7). 
Many countries, including Finland, have committed to HRBA. Finland’s development policy is 
an integral part of Finland’s foreign and security policy. Finland’s Development Policy and 
Programme Government Decision-in-principle 16.02.2012 is committed to a rights-based 
approach. It is essentially a value-based development policy that promotes the core human 
rights principles such as universality, self-determination, non-discrimination, and equality. All 
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people have an equal right to influence and participate in the definition and implementation of 
development. The policy makes specific reference to the need to improve the availability and 
quality of water (Ministry for Foreign Affairs of Finland, 2012, p. 11).  
This dissertation takes the United Nations General Assembly resolution 64/292 “the human right 
to water and sanitation” and the Human Rights Council resolution A/HRC/18/1 on “the human 
right to safe drinking water and sanitation” as the core justifications for the study. The General 
Assembly resolution 64/292 recognizes the right to safe and clean drinking water and sanitation 
as a human right that is essential for the full enjoyment of life and all human rights. The Human 
Rights Council resolution 24/L.31 recognizes that the human right to safe drinking water and 
sanitation entitles everyone, without discrimination, to have access to sufficient, safe, 
acceptable, physically accessible and affordable water for personal and domestic use and to 
have physical and affordable access to sanitation, in all spheres of life, that is safe, hygienic, 
secure, socially and culturally acceptable and that provides privacy and ensures dignity 
(A/HRC/24/L.31). HRBA integrates the norms, principles, standards, and goals of the 
international human rights system into development plans and processes. It is closely linked to 
national and international legal responsibilities, and identifies rights-holders and duty-bearers. 
These are the rationale for this dissertation: strengthening the capacity of rights-holders and 
duty-bearers is of utmost importance for rights to be realized. Also the cross-cutting themes are 
highlighted: gender equality, reduction of inequality, and climate sustainability are the cross-
cutting objectives of Finland’s development policy and development cooperation, and highly 
relevant for the water sector as will be discussed in this dissertation.   
Poverty is complex, multidimensional, and varied in both its causes and forms. Conventional 
measures of poverty, such as level of nutrition or daily income expressed in monetary terms, 
are important indicators but do not describe the real nature of poverty or the potentials that exist 
to lift people out of poverty (Soussan, 2004). Success in rural development is crucial for the 
eradication of poverty. In this dissertation, the multiple-use of water services (MUS) and 
livelihoods context are highlighted, taking the need for water beyond the basic need. These are 
the reasons why this dissertation will not limit its scope to domestic drinking water supply only, 
but rather, seeks to operationalize the Integrated Water Resources Management (IWRM) 
concept to community-context through the MUS paradigm. For more on MUS, see MUS Group 
website for links. 
1.2 Study context 
In rural water sector, such paradigms as participatory approaches, demand-driven approach, 
community management, and local water governance give opportunities to address the level 
where the services are meant to be delivered in terms of getting access to water and sanitation: 
at the community level. Decentralization of water services and good local water governance are 
relevant themes, even if the more recent trend does appear to be to shift attention from the 
community level back to the central level, the sector-wide programmes and budget support 
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arrangements relying on the (often centralized) government structures to deliver the necessary 
support functions and capacity-related tasks at the community level.  
At the same time, the development of sustainable capacity needs greater and more careful 
attention to avoid failed development efforts. In this regard, capacity development is a leading 
theme in the Paris Declaration on Aid Effectiveness (2005) that has guided the donor community 
over the past decade. Here capacity development is taken as a necessarily endogenous 
process, strongly led from within a country, with donors playing a supporting role. According to 
this vision, political leadership and the prevailing political and governance system are critical 
factors in creating opportunities and setting limits for capacity-development efforts. (Box 1.1). 
The Accra Agenda for Action (2008) stated that “without robust capacity – strong institutions, 
systems, and local expertise – developing countries cannot fully own and manage their 
development processes” (Organisation for Economic Co-Operation and Development (OECD), 
2005/2008, p. 16). The Accra Agenda agreed that the aid effectiveness principles cannot be 
equally applied in fragile situations, such as in countries emerging from conflict. Investing in 
capacities for sustainable development continues to be high in the agenda, as are the new 
proposed post-2015 Sustainable Development Goals. 
Box 1.1 Capacity development in the Paris Declaration 
 
Development aid is undeniably a factor in this study. Most of the data originates from a project 
context: four of the peer-reviewed articles and one of the case studies are embedded into the 
bi-lateral project context, and two of the case studies into multilateral project context. Yet, these 
were not traditional project contexts as such but rather, hybrids in between the “project” and 
“programme” approaches. All the projects studied were embedded into the local government 
structures, not aiming to bypass any country systems but actually to strengthen them.  
The entire dissertation stems from the author’s personal work experience with the bi-lateral and 
multilateral water and sanitation development cooperation since 2000. This is hereby 
acknowledged as a possible source of bias, and attention is paid to what extent the 
interpretations made can be influenced by personal, first-hand positive experience in the field. 
The capacity to plan, manage, implement, and account for results of policies and programmes, is 
critical for achieving development objectives from analysis and dialogue through implementation, 
monitoring, and evaluation. Capacity development is the responsibility of partner countries with 
donors playing a support role. It needs not only to be based on sound technical analysis, but also to 
be responsive to the broader social, political, and economic environment, including the need to 
strengthen human resources.  
Partner countries commit to: Integrating specific capacity-strengthening objectives in national 
development strategies and pursuing their implementation through country-led capacity 
development strategies where needed.  
Donors commit to: Aligning their analytic and financial support with partners’ capacity development 
objectives and strategies, making effective use of existing capacities, and harmonising support for 
capacity development accordingly. 
Source: OECD, 2006. Paris Declaration on Aid Effectiveness (2005) 
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At the same time, the author has made an attempt to examine the projects with open eyes, 
considering both successes and failures and paying attention to the results as they are and as 
they are reported or documented during the research process. 
Ideally, dynamic capacity change could be an endogenous process, triggered from inside, not 
dependent on external financial or other support, something that is taking place and will take 
place whether or not there is any external intervention. From the external intervention point of 
view, we can identify at least three main layers that influence change: 1) no external support at 
all (self-help paradigm); 2) external support from the national government to the local 
governments to the communities (government programmes); and 3) external support from 
specific projects and/or programmes through a range of arrangements (donor supported 
projects and programmes, both through governmental and non-governmental organizations). 
All these are valid contexts for this dissertation. 
The study context is also considered as complex. Complex systems can behave in non-linear 
ways and produce escalating levels of unintended consequences through spontaneous self-
organization. Baser and Morgan (2008) note how “complex systems such as organisations, if 
they are to develop their capacity, must learn and evolve as they face discontinuous changes 
in their context over time. They must self-organise, adapt and create some sort of a new order 
and state of coherence” (p. 15). Baser (2009) prefers to apply the theory and practice of complex 
adaptive systems to appreciate the fact that there are also emergent properties in the system 
that are not simply a sum of the different elements but “which has to do with the constant need 
of complex systems to organise themselves into patterns and structures” (Baser, 2009, p. 124). 
Baser (2009) further suggests that single interventions such as training alone “are not likely to 
make a significant difference to system behaviour unless they represent a key point of leverage 
that can shift system behaviour” (pp. 123–124). In this dissertation references are made to 
‘institutional bricolage’ that is essentially about self-organization as introduced by Cleaver 
(2012): “a process in which people consciously and non-consciously draw on existing social 
formulae to patch together institutions in response to changing situation” (p. 45). 
1.3 Problem statement 
In many countries, both the community and the local government level institutions are still 
struggling to deliver sustainable and equitable water and sanitation services, as is evident from 
the figures given in Chapter 1.1. The global impacts of these missing services were also 
described in the previous chapters. Several authors, as discussed in the following chapters, 
have identified the challenge of still missing or non-functional rural water services and lack of 
sanitation, despite the achievements made over the past decades. There are a range of 
recommendations accordingly, often making a reference to capacity and institutional 
development.  
7 
The problem is complex. While rural water and sanitation technology as artefacts may be very 
simple and not particularly expensive, the overall management and governance system, and its 
dynamics, are complex. Here complexity indicates a degree of difficulty in defining causal 
linkages of an event – we may be able to identify individual reasons for successes and failures 
in rural water and sanitation services, yet, the individual linkages cannot explain all the reasons 
and causal linkages there are, especially when adding an increasingly long-term time dimension. 
Complexity also implies difficulty of determining the boundaries of effects to make it possible to 
manage them with any degree of accuracy and confidence that makes sense: water flows 
through many types of livelihoods, interests, and boundaries, including administrative 
boundaries and ones created by various uses of water and sectors linked therein. The question 
of the right to water as a human right is also highly complex. In this dissertation, the multiple-
use water services paradigm broadens the scope from drinking water to water for both domestic 
and productive uses.  
This study considers the research problem as a potentially wicked problem that is embedded 
with notions of complexity. In planning and management policy, according to Fitz Gibbon and 
Mensah (2012), the term wicked problem is used to refer to adverse social and environmental 
situations that overwhelm existing practices and persist even after the application of best-known 
practices. According to the authors, wicked problems will not be solved by the same tools and 
processes that have created them, but rather, solutions must be explored via mechanisms and 
paths different from those that have perpetuated the problem in the first place. Fitz Gibbon and 
Mensah (2012) further note that from an interventionist perspective, a “do-nothing” approach 
can be a reasonable option for a problem that defies best intervention practices. In this 
dissertation, however, a “do-nothing” approach to rural water and sanitation problems is not an 
acceptable option from the human rights perspective.  
The research task for this dissertation is the need to develop futures-oriented frame of reference 
to enable programming for a dynamic capacity development of both the duty-bearers and the 
rights-holders in the rural water and sanitation sector programmes and projects, considering 
that the dilemma is potentially both complex and wicked, and changing in time.   
1.4 Objective, purpose, and research questions 
The overall objective, i.e., the broader development objective to which this study contributes, 
is to increase the number of rural water and sanitation sector specific policies, programmes, 
and projects that meaningfully address the dynamic futures-oriented capacity development 
needs of both the duty-bearers and the rights-holders at the local government and community 
levels. 
The purpose, i.e., the specific objective and expected end-result of this dissertation, is to 
provide a futures-oriented frame of reference that can be used to develop policies, programmes, 
and projects to inspire continued learning, adaptation, and innovation in the face of ever-new 
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challenges in a volatile and unpredictable local and global environment, in a system that is 
already complex at present time. Achieving the purpose contributes to achievement of the 
overall objective which also depends on other contributing factors.  
The leading research question is: what kind of frame of reference would guide formulation of 
rural water and sanitation relevant policies, programmes, and projects that inspire continued 
learning, adaptation, and innovation in the face of ever-new challenges in a volatile and 
unpredictable local and global environment? This task is addressed by asking the following sub-
questions with reference to six peer reviewed articles and three case studies: 
1. What has triggered positive lasting change in the past? What kind of barriers to change 
and challenges are evident?  
2. What is learned with regard to human resource development? What are the lessons that 
relate to organizations and institutional development? What is learned with regard to the 
enabling environment, and what seems to be missing?  
3. How can the present frame of reference be improved by including futures-thinking to 
make it more dynamic and responsive to change that may not always be predictable?  
The research process is cyclic, the various results building on each other (Figure 1.1). The 
process as such is iterative and looking back is allowed. It is also in line with action research 
that guided four out of six peer reviewed articles, encouraging continuous learning also in this 
regard. The futures context adds the long-term time dimension, and as such serves evidence-
based and futures-oriented policy making. At this point in time, this synthesis reaches the point 
where the new frame is entering its real-life application stage. It has been tested and validated 
with the colleagues in Nepal when finalizing this synthesis, but not applied at scale. 
 
Figure 1.1 Research process  
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1.5 Structure and scope of research 
This dissertation draws from a wide range of activities and assignments the author has been 
involved with over the past fifteen years working on four continents and in five countries in 
Finland, Nepal, Guyana, Tanzania, and Bangladesh. This study consists of six international 
peer-reviewed scientific articles and a scientific synthesis based on these articles, other 
supporting documents, and a literature review, as well as the three case studies from 
Bangladesh, Guyana, and Tanzania.  
Chapter 2 provides the wider theoretical framework. It seeks conceptual clarity through literature 
review to define the key dimensions of this study. Chapter 3 outlines the methodological 
considerations that apply to all materials used in this dissertation. Chapter 4 introduces the 
Articles I to VI and the case studies in more detail, and elaborates findings with regard to 
research question areas 1 and 2 (Results I and II). These are further discussed in Chapter 5 
where the futures-thinking is added (Result III). This chapter also includes the triangulation, 
notes on validity and reliability of the results, assessment, and self-evaluation. Chapter 6 
concludes the findings and recommends the need for further research. Figure 1.2 shows the 
structure of the research. 
 
Figure 1.2 Structure of the research  
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Article I explored the historical long-term changes in understanding the links between sanitation, 
water, and health in the global context. The drivers and triggers for change from the past are 
used in this study in the future context, looking at the evidence that relates to capacity 
development. This article brings in the historical elements.  
Article II focused on the key theme of this dissertation: rural water systems and service delivery 
for poverty alleviation through MUS, improved environmental conditions for health, and 
sustainable livelihoods. The empirical data originates from the poorest and remotest corner of 
Nepal, showing how capacity change processes at different levels through holistic participatory 
planning and implementation. 
Article III provided insights into gender and water through a case of training women in water-
related technical works in Nepal. It added real-life capacity development experience while 
mainstreaming gender policies in water sector. These are further reflected in the present-day 
context of rights-based approach which, in addition to gender equality, is also concerned about 
social inclusion. All these are valid elements for the frame of reference. 
Article IV studied MUS for both domestic and livelihoods purpose, building the capacity of the 
water users’ committees and related stakeholders and making it happen through inclusive 
planning and learning-by-doing. This article highlights the holistic local government level 
planning context as an element of an enabling environment.  
Article V explored a range of research and real-life experiences dealing with one sector alone: 
sanitation. Similarly to Article I, this article has a global perspective but focuses on one precise 
sector alone: ecological sanitation. 
Article VI explored behaviour change triggering and related communications in the context of 
sanitation and hygiene. Behaviour change triggering is here considered an increasingly 
important element of capacity development that aims to change how people behave, not only 
what people know. 
The Case Bangladesh provides the local government perspective in a country where there is a 
strong civil society and private sector; the Case Guyana focuses on the human resource 
development; and the Case Tanzania describes the perspective of the local governments and 
water users who benefited from a bi-lateral water programme. All these themes are evident in 
Articles II, III, IV, and VI. The author has also presented, debated, and disseminated the findings 
through a number of international conferences which as such have added further global 
perspectives through expert dialogue during these events. Some of these have been used as 
references in this dissertation.  
Figure 1.3 below places the articles and case studies into different spheres as reviewed through 
literature in the following chapter, each nesting in each other. 
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Figure 1.3 Wider theoretical framework 
12 
2 THEORETICAL FRAMEWORK  
2.1 Key definition: capacity  
This sub-chapter focuses on the key definition of the core concept only: ‘capacity’. There are a 
number of expressions for changing capacity, all with their own connotations: “capacity-building”, 
“capacity development”, “capacity-strengthening”, and “capacity enhancement.” The more 
recent literature also uses the terms “knowledge and capacity development”, “capacity change”, 
and “dynamic capacity change”. It is a complex and multi-dimensional concept, and 
consequently there is an ambiguity of the capacity-related concepts that are consequences of 
various heterogeneous definitions made over the decades. The different definitions provoke 
different connotations and interpretations and related practical applications. “Capacity” can 
defined as “the ability of people, organisations and society as a whole to manage their affairs 
successfully” (OECD, 2006, p. 12).  
The definitions vary from a narrow definition focused on strengthening organizations and skills 
to a much broader definition that encompasses levels of capacity from the individual to the whole 
of society (Gwin, Ed., 2005, p. 7). Capacity “enhancement” and “strengthening” give an idea of 
improving something that already exists, while “capacity-building” gives an impression of 
building something new. This expression is getting outdated as the “building” metaphor 
suggests a process starting with a plain surface and involving building a new structure based 
on a preconceived design, while experience suggests that capacity is not successfully enhanced 
in this way (OECD, 2006, p. 12). Also Pultar and Rabitsch (2011) add that capacity-building was 
taken for a long time as a process that was initiated by external institutions who were also 
responsible for it (pp. 6–7). UNDP (2009), among others, assumes now that the developing 
countries should own, design, direct, implement, and sustain the process themselves, and that 
UNDP’s capacity development should focus on empowering and strengthening endogenous 
capabilities.  
These definitions highlight a successful capacity development as “an endogenous change 
process that must be initiated by the actors concerned, i.e. individuals, organisations and society 
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as a whole in the partner countries, and that they also must take over the responsibility for it” 
(Pultar & Rabitsch, 2011, pp. 6–7). Otoo, Agapitova, and Behrens (2009) propose two 
operational definitions: capacity for development and capacity development (or capacity-
building). Here “capacity for development” is related to the availability of resources and the 
efficiency and effectiveness with which societies deploy these resources. Increasing the 
capacity for development, by extension, is a process of socio-political, policy-related, and 
organizational change, and learning is seen as a strategic instrument of economic and social 
change. “Capacity development”, in turn, is considered as a locally driven learning process by 
local agents of change that brings about changes in socio-political, policy-related, and 
organizational factors to enhance local ownership for and the effectiveness and efficiency of 
efforts to achieve a development goal (p. 3).  
Global Water Partnership (GWP) has given a range of definitions, for institutional capacity is a 
highly valid concern for successful implementation of IWRM principles. GWP defined IWRM in 
its often-cited publication in 2000, describing institutional capacity-building as a means of 
enhancing performance. Specifically in the context of IWRM, capacity-building was considered 
as “the sum of efforts to nurture, enhance and utilise the skills and capabilities of people and 
institutions at all levels – locally, nationally, regionally and internationally – so that they can 
make better progress towards a broader goal. At the basic conceptual level, building capacity 
involves empowering and equipping people and organisations with appropriate tools and 
sustainable resources to solve their problems, rather than attempting to fix such problems 
directly” (p. 50). This is linked to institutional mandates and devolution of institutional 
responsibilities, functions, and jurisdictions (p. 51). Capacity of an institution should match its 
institutional mandate.  
The term “knowledge and capacity development” draws attention to the fact that development 
is about capacity that rests on knowledge. Polanyi in 1958 distinguished between explicit (or 
focal) and tacit knowledge, where tacit knowledge is the tool to handle what is being focused, 
and which often is taken for granted. Its transfer requires different learning processes: 
“information in itself is low-value and receives its meaning only through the context of tacit 
knowledge” (Alaerts, 2009, p. 7). Alaerts considered knowledge management as an important 
dimension of capacity change, noting that knowledge and capacity are intricately linked. He 
defines capacity as “the capability of a society or a community to identify and understand issues, 
to act to address these, and to learn from experience and accumulate knowledge for the future” 
(Alaerts, 2009, p. 12).  
Another approach to capacity is to study it from the performance point of view. Sastre Merino 
and de los Ríos Carmenado (2012) present a framework to analyse the critical elements of 
capacity at individual and social levels that promote success over time, dividing them in three 
dimensions: technical, behavioural, and contextual. Within this framework, the changes in 
capacity can be analysed by looking at changes in performance and outcomes (p. 965). Engel, 
Keijzer, and Land (2007) proposed a five-step model for assessing capacity and performance. 
The qualitative pointers aimed to focus on the process, opportunities, and key moments rather 
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than on precise types of changes that are not predictable in advance. In other words, what we 
expect to see (or not) are changes in: the capability to survive and act; the capability to generate 
development results; the capability to relate; the capability to adapt and self-renew; and the 
capability to achieve and maintain coherence (p. 10). Baser (2009) suggests five central 
characteristics or aspects of capacity that can give it substantive and operational shape (pp. 
127–128):  
 Capacity is about empowerment and identity, properties that allow an organisation or a 
group to be aware of itself, to grow, diversify, survive and become more complex (…) 
 Capacity has to do with collective action—the collective capabilities that allow groups, 
organisations, or groups of organisations to be able to do something with some sort of 
intention, with some sort of effectiveness and at some sort of scale over time;  
 Capacity as a state or condition is inherently a systems phenomenon. (…) It comes out 
of a complex interplay of attitudes, assets, resources, strategies and skills, both tangible 
and intangible. It has technical, organisational and social aspects. It emerges from the 
positioning of an organisation or system within a particular context. And it usually deals 
with a soup of complex technical, organisational and social activities that cannot be 
addressed through exclusively functional interventions; 
 Capacity is a potential state. It is about latent as opposed to kinetic energy, about being 
not doing. Performance, in contrast, is about execution and implementation or the result 
of the application and use of capacity. Given this latent quality, capacity is dependent 
to a large degree on intangibles (…); 
 Capacity is about the creation of public value. (…) the strengthening of the capacity of 
a group or system to produce public goods and public value. 
Here the “empowerment” is defined as a group’s or individuals’ capacity to make effective 
choices and then transform these choices into desired actions and outcomes (Alsop, Bertelsen, 
& Holland, 2006, pp. 10–11), and with these, into services and benefits. 
Food and Agriculture Organization of the United Nations (FAO) recognizes that capacity 
development is at the core of its mandate and one of its most important result areas within its 
work on agriculture and rural development. FAO (2010) takes the Paris/Accra Aid Effectiveness 
Agenda as the point of entry for its corporate strategy on capacity development. FAO’s capacity-
development framework is based on the enhancement of technical and functional capacities 
across three dimensions (Figure 2.1): individual, organizational, and the enabling environment. 
Technical capacities are needed to achieve the number of food and agriculture related strategic 
objectives, such as to intensify production sustainably, to manage natural resources, and to 
eventually improve food safety and security for all (FAO, 2010, p. 5). Four functional capacities 
“enable countries and (sub)regions to plan, lead, manage and sustain change initiatives in 
agriculture and rural development to ensure that technical know-how is embodied in local 
systems and processes in a sustainable way: a) Policy and Normative: capacities to formulate 
and implement policies and lead policy reform; b) Knowledge: capacities to access, generate, 
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manage and exchange information and knowledge; c) Partnering: capacities to engage in 
networks, alliances and partnerships; d) Implementation: management capacities to implement 
and deliver programmes and projects, from planning to monitoring and evaluation” (FAO, 2010, 
p. 4–5). (Figure 2.1). 
 
Figure 2.1 Capacity-development framework in FAO 
The dynamic capability refers to the ability of an organization to learn, adapt, change, and renew 
over time (Teece et al., 1994, in Güttel & Konlechner, 2010). The European Commission 
introduces the Dynamic Capabilities Approach which is based on key assumptions related to 
effectiveness of organizations and systems: capability development is a core mandate for 
managers, and capabilities are not static, for they are based on accountability and engagement 
for performance and development impacts. Dynamic Capabilities Approach as defined by Le 
Blanc and Beaulieu as “a strategic approach to the logic that is needed to transform political 
demands and policies (in the form of development objectives through national plans) into 
realistic frameworks for the transformation of organisational abilities, key-assets and required 
empowerments into the goods and services provided by the State enable to generate the 
required outcomes and impact” (Capacity4Development-website, accessed 17.05.2015). Baser 
and Morgan (2008) described the five capabilities in further detail, including the capability to 
commit and engage (pp. 27–29); the capability to carry out technical, service delivery, and 
logistical tasks (pp. 29-30); the capability to relate and attract support (pp. 30–31); the capability 
to adapt and self-renew (p. 32), and the capability to balance diversity and coherence whereby 
actors can develop shared short- and long-term strategies and visions; balance control, flexibility, 
and consistency; integrate and harmonize plans and actions in complex, multi-actor settings; 
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and cope with cycles of stability and change (p. 33). Table 2.1 summarizes how the thinking 
has evolved, and Box 2.1 captures some of the definitions in further detail. 
Table 2.1 Predecessors of capacity-development/knowledge networks 
Term Time Capacity-building approaches 
Institution 
building  
 
1950s
– 
1960s 
Provide public sector institutions; focus on and design individual 
functioning organizations; models transplanted from the North; 
training in Northern universities. 
Institutional 
strengthening & 
development 
1960s
– 
1970s 
Shift to strengthening rather than establishing; provide tools to 
improve performance; focus still on individual organizations and 
training in the North. 
Development 
management & 
administration 
1970s Reach target groups previously neglected; focus on improving 
delivery systems and public programmes to reach target groups 
Human 
resource 
development 
1970s
– 
1980s 
Development is about people; emergence of people-centred 
development; key sectors to target are: education, health, and 
population. 
New 
institutionalism 
 
1980s
–
1990s 
Capacity-building broadened to sector level (government, non-
governmental, and private); focus on networks and external 
environment; attention to shaping national economic behaviour; 
emergence of issues of sustainability; shift focus from projects to 
programmes. 
Capacity 
development 
 
Late 
1980s
–
1990s 
Reassessment of the notion of technical cooperation; stressed 
importance of local ownership and process, introduction of the 
demand-driven development concept; participatory approaches as 
the key; seen as ‘the way’ to do development. 
Capacity-
development &  
knowledge 
networks 
 
2000s  
 
Change process at the level of individuals, organizations and 
societies; increased participation in capacity-building; emphasis on 
continuous learning and adaptation; balancing results-based 
management and long-term sustainability; systems approach and 
emerging talk of complex systems; emphasis on needs 
assessment/analysis; spreading of ICT-based knowledge 
networks; increased donor coordination. 
Adaptive 
capacity and 
resilience 
2000s Learning to live with change and uncertainty; nurturing diversity for 
resilience; combining different types of knowledge for learning; 
creating opportunity for self-organization towards socio-ecological 
sustainability; development through bricolage. 
Capacity for 
development 
2009 The availability of resources and the efficiency and effectiveness 
with which societies deploy those resources to identify and pursue 
their development goals on a sustainable basis. 
Dynamic 
capacity and 
capabilities 
approach  
2014-
> 
Transforming political demands and policies (in the form of 
development objectives through national plans) into realistic 
frameworks for the transformation of organizational abilities, key 
assets, and required empowerments into the goods and services 
provided by the State to enable to generate the required outcomes 
and impact. 
Sources: Lusthaus et al. (1995); Whyte (2004); Folke, Colding & Berkes (2002); Cleaver (2012); Otoo et al. (2009); 
Capacity4Development, website (2015) 
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Box 2.1 Capacity-building and capacity-development related definitions 
Definitions compiled by Whyte (2004, p. 25): 
United Nations (2002): "Capacity development or building is the process by which individuals, 
institutions and countries strengthen capacities or abilities.” 
UNICEF (1996): "Capacity development is any support that strengthens an institution’s ability to 
effectively and efficiently design, implement and evaluate development activities according to its 
mission." 
OECD-Development Assistance Committee (1999): "Capacity development is the process by which 
individuals, institutions and societies develop abilities to perform functions, solve problems as well 
as set and achieve goals. It is premised on ownership, choices and self-esteem.” 
Netherlands Ministry of Foreign Affairs (2000): "Capacity development refers to approaches, 
strategies, methods applied to increase the capacity of organizations and/or institutions." 
Canadian International Development Agency (2002): "Activities, approaches, strategies and 
methodologies that help organizations, groups and individuals to improve their performance, 
generate development benefits and achieve their objectives over time. It often involves broad 
participation, building on local interests and expertise, offering opportunities for learning and linking 
at micro, meso and macro levels to build ownership and sustainability." 
German Technical Cooperation Agency (2003): “Process of strengthening the abilities of 
“individuals, organisations and societies to make effective use of resources, in order to achieve their 
own goals on a sustainable basis.”  
 
Definitions compiled by Pearson (2011, p. 9) 
European Centre for Development Policy Management: ”The process of enhancing, improving and 
unleashing capacity; it is a form of change which focuses on improvements.” 
Norwegian Agency for Development Cooperation: ”Capacity development is a process by which 
individuals and organisations increase their abilities to successfully apply their skills and resources 
toward the accomplishment of their goals and the satisfaction of their stakeholders’ expectations.” 
OECD: ”The processes whereby people, organisations and society as a whole unleash, strengthen, 
create, adapt and maintain capacity over time. Many agencies have decided to adopt this definition” 
(OECD, 2006, p. 12). 
Swiss Agency for Development and Cooperation: ”The process to improve performance at the 
individual, organisational, network and broader system levels with the aim of increasing 
management and resource potentials.” 
UNDP: ”The process through which individuals, organisations and societies obtain, strengthen and 
maintain the capabilities to set and achieve their own development objectives over time.” “Capacity 
development” in a similar way as “the process by which individuals, organisations, institutions and 
societies develop abilities (individually and collectively) to perform functions, solve problems and set 
and achieve objectives” (UNDP, 1997, p. 3). “The process through which individuals, organisations 
and societies obtain, strengthen and maintain the capabilities to set and achieve their own 
development objectives over time,” and that the process “must bring about transformation that is 
generated and sustained over time from within” (UNDP, 2009, p. 5). 
United States Agency for International Development: “Approaches, strategies, or methodologies 
used (…) to change, transform, and improve performance at the individual, organisational, sector, 
or broader system level.” 
World Bank Institute: ”A locally driven process of learning by leaders, coalitions and other agents of 
change that brings about changes in socio-political, policy-related, and organisational factors to 
enhance local ownership for and the effectiveness and efficiency of efforts.” 
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2.2 Capacity for development as frame of reference 
This dissertation appreciates the diversity of ‘capacity’ related definitions and proposes to select 
the most suitable definition for each case. For instance, if the programme is to target the wider 
policy environment, its definition of ‘capacity’ needs to take into account other aspects than what 
a targeted project focusing on bringing tangible results at the local government level must. The 
diversity is necessarily there, but the definition must be made before proceeding with the content 
and detail, case-by-case.  
This sub-chapter takes the word ‘development’ as the point of entry. Similarly to ‘capacity’, the 
word ‘development’ has conceptually had various meanings over time. According to Pieterse 
(2004), its present sense dates from the post-war era of modern development thinking, the core 
meaning of development being economic growth, as in growth theory and Big Push theory. 
Economic growth was combined with political modernization with nation-building and social 
modernization such as fostering entrepreneurship and ‘achievement orientation’ when 
development thinking broadened to incorporate modernization. Also in dependency theory, the 
core meaning of development was economic growth. Alternative development thinking focused 
on social and community development in the mid-1980s. Amartya Sen’s work on capacities and 
entitlements guided the alternative development thinking to consider development as 
capacitation (pp. 5–7). In addition to having different meanings of development over time, there 
are different dimensions or layers to ‘development’ at any one time, implicitly or explicitly. The 
historical and political context matters. The author further notes that there has been a significant 
methodological change toward interdisciplinarity. While traditionally sectoral theories dominated 
development studies, in practice the significant themes in development policy are intersectoral. 
These relate to such as cooperation, social diversity, gender, and environment, and changes in 
development cooperation and structural reform (pp. 12–13).  
All these are relevant themes in this interdisciplinary and intersectoral dissertation. The following 
Table 2.2 captures Pieterse’s summary on general trends in development theory over time, 
again adding useful points of entry for this synthesis.  
Table 2.2 General trends in development theory over time  
FROM TO 
Macro-structures Actor-orientation, agency, institutions 
Structuralism Constructivism 
Determinism Interpretative turn, contingency 
Generalizing, homogenizing Differentiating 
Singular Plural 
Eurocentrism Polycentrism, multipolarity 
Source: Pieterse, 2004, p. 13 
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The approach in this dissertation is constructivist and actor-oriented. It pays attention to agency 
and institutions, is plural rather than singular, and differentiating rather than generalizing. The 
approach in this dissertation appreciates polycentrism and multi-polarity that also give the users 
some authority to make decisions and enforce rules.  
The frame of reference in this dissertation is based on often-cited three analytical levels on 
which capacity development objectives may need to be pursued: 1) individual, 2) organizational, 
and 3) enabling environment (OECD, 2006, p. 13). The roots of Figure 2.2 are in the diagram 
presented by Alaerts, Hartvelt and Patorni (1999) through three basic interlinked elements: 1) 
creation of an enabling environment with appropriate policy and legal frameworks; 2) 
institutional development, including community participation; and 3) human resources 
development and the strengthening of managerial systems. The frame of reference is 
considered “systemic” in recognition that there are interactions between the levels.  
An enabling environment influences both institutional development and human resource 
development by creating incentives for both organizations and individuals within. An enabling 
environment can create incentives which foster productivity, innovativeness, and capacity 
development, instead of fostering passivity, decline, or even closure. This is the broader context 
within which the development process takes place and which can either constrain or enable 
prospects for success (Blagescu & Young, 2006, p. 5). An important aspect of an enabling 
environment is good governance, in this case good local water governance, which is another 
key operative concept added into the frame of reference (Figure 2.2).  
Action environment is added to set the economic, political, and social milieu in which the 
activities take place. These conditions influence political stability and legitimacy of government, 
relevant dimensions for fragile countries, and their capacity change. Hilderbrand and Grindle 
(1997) note how this context had been frequently overlooked in the design of capacity-building 
interventions; their case studies indicated that the action environment was indeed a critical 
dimension in constraining or facilitating the ability of governments to perform development tasks 
(p. 39). For the purposes of this study, also natural environment is added. This influences both 
the water resources management as well as the livelihoods opportunities that the rural 
populations depend on. Here economic factors refer to the private sector, development, and 
labour market; political factors refer to leadership, mobilization of civil society, stability, 
legitimacy, and political institutions; and social factors to overall human resources development, 
social conflict, class structures, and organization of civil society (Hilderbrand & Grindle, 1997, 
p. 36). The natural factors refer to geo-hydrological conditions, including water resources and 
land use pattern that affects the availability and quality of water. 
The individual level – the human capacity – refers to individuals with skills to: analyse 
development needs; design and implement strategies, policies, and programmes; deliver 
services; and monitor results. Individual skills or abilities contribute to the realization of 
development objectives. Human resources development entails education, training, learning-
by-doing, and various kind of skills development activities, but also recruitment and personnel 
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management issues. Human resources development is here considered as only one dimension 
of capacity development, albeit an important one. Institutional issues are here linked into the 
dimensions of good governance. Institutions refer to the formal “rules of the game” and informal 
norms that provide the framework of goals and incentives within which organizations and people 
operate (North, 1990). Organizational capacity is about groups of individuals bound by a 
common purpose, with clear objectives and the internal structures, processes, systems, staffing, 
and other resources to achieve them (Blagescu & Young, 2006, p. 4). An organization needs to 
be resourced with clear rules of the game for using these resources. This is where policy and 
legal frameworks mediate, and this is where both formal and informal institutions come in. 
 
Figure 2.2 Frame of reference  
2.3 Capacity for good governance  
Capacity for good governance, good local governance, and more specifically, good local water 
governance, are leading themes in this dissertation. The assumption in this study is that the 
water sector problems are essentially governance problems in many countries, as identified in 
urban context by Seppälä (2004), among others. Conceptually they all have changed rapidly 
over the past decades with the swift global changes often referred to as “globalization”. Cheema 
and Rondinelli (2007), in their outline of the evolution of the governance concept, describe how 
until the early 1980s government and the state were generally used interchangeably, and 
governance was considered almost as a synonym for government and its act of steering society. 
By the early 1980s, globalization at many levels was shifting the debates from the proper 
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allocation of responsibilities within government to the appropriate roles of government, the 
private sector, and civil society. Hence, the concept of governance expanded to include both 
government and other societal institutions, including the private sector and civil associations (pp. 
1–2).  
Good governance means that processes and institutions produce results that meet the needs 
of society while making the best use of resources at their disposal. The concept of good 
governance is now widely described in terms of being transparent, representative, accountable, 
and participatory (Cheema & Rondinelli, 2007). Several authors have described in further detail 
how the concept has evolved over the past decade; see, e.g., Cheema and Rondinelli (2007) 
and Tråpp (2007). Good governance has an intriguing future dimension as it should be 
responsive both to the present and future needs of society. It calls for institutions and processes 
to serve all stakeholders within a reasonable timeframe. When the governance cannot respond 
to the present needs, it has very little chance of responding to future needs either. However, in 
this study, one of the assumptions is that if the principles of good governance, as outlined below, 
are institutionalized in local formal and informal institutions and society in general in a 
meaningful, tangible way, they do have local relevance and can contribute to sustainability. 
Local informal institutions may well represent more stable institutions where the other 
governance layers are compromised by political instability. 
For rural community-managed water systems and services the concept of local governance is 
central. It can be defined as the formulation and execution of collective action at the local level. 
It encompasses the direct and indirect roles of both formal institutions and related organizations, 
such as local governments, and informal institutions, including community groups, local norms, 
and ways of pursuing collective action for various types of interaction, collective decision-making, 
and delivery of local public services (Shah & Shah, 2006). Communities and their 
representatives operate within the local governance structure, whether this is formally 
acknowledged or not. Ideally, this governance structure should form part of the institutional 
arrangements which provide a structure within which the members of a society, collectively or 
individually, cooperate or compete (Saleth & Dinar, 2004). Yet, in many fragile countries such 
as Nepal, these formal local governance systems are not fully in place or functional.  
A closely related concept to this is decentralization. With the broader perspective on governance, 
new concepts of decentralization also emerged. While in the 1970s and 1980s decentralization 
focused on deconcentrating hierarchical government structures and bureaucracies, by the mid-
1980s it also contained political power sharing, democratization, market liberalization, and 
expanding the scope for private sector involvement in decision-making. In the 1990s the concept 
of governance became more inclusive, and similarly the concept of decentralization was seen 
as a way of opening governance to wider public participation through civil society organizations 
(Cheema & Rondinelli, 2007). Shah and Shah (2006) identified five perspectives on models of 
local government: 1) traditional fiscal federalism, 2) new public management, 3) public choice, 
4) new institutional economics, and 5) the network forms of local governance (p. 5).  
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Governance and decentralization are not about something static and steady but rather a 
continuous process with a number of actors. This also has its downside: decentralization and 
involvement of a number of civil society and private sector actors with new local structures, 
organizations, and procedures mean in practice that the local governments are expected to 
perform increasingly more complex tasks. Cheema and Rondinelli (2007) note how national 
government officials can use the weak performance of local governments as a justification to 
keep decision-making centralized. Thus, it is critical to be able to identify those factors that 
facilitate or prevent local government performance, or indeed, performance of any critical actors 
at the local level where the tangible action is meant to be.  
Global Water partnership defined water governance as “the range of political, social, economic 
and administrative systems that are in place to develop and manage water resources, and the 
delivery of water services, at different levels of society” (Rogers & Hall, 2003, p.16). Key general 
good governance issues which can be applied to good water governance relate to protection of 
public health and safety, environmental protection, accountability, transparency, user 
participation, gender and equal opportunities, balancing equity, efficiency, effectiveness in 
performance, financial sustainability, and transparency. Water governance must also be 
perceived as a subset of a country’s general governance system of how various actors relate to 
each other (Rogers & Hall, 2003). Tråpp (2007) argues that governance and politics are 
increasingly both part of water crises and part of the solution, and that framing water challenges 
as governance challenges allows for a broadening of the water agenda.  
2.4 Capacity for institutional development 
The concepts of decentralization, governance, good governance, local governance, and water 
governance are all linked to institutional development and institutional capacity. Institutional 
capacity development refers to the processes that aim to establish or increase the capacities of 
(formal) institutions to exercise their legally-defined functions. Institutional development is not a 
separate activity or a project as such, but rather an endogenous, complex, and dynamic process 
of development or transformation. These, in turn, require a sense of ownership, and a 
willingness to change and to improve from within. Institutional development cannot be 
sustainable if done from outside. The primary stakeholders have to make the change 
themselves and thus, be committed to make the effort from the beginning.  
Successful institutional development calls for broad-based participation which in case of the 
local governments entails all the community development actors within the administrative 
boundaries of the local government. However, there is a risk of shallow results in a complex 
environment as a result from comprehensiveness and wide participation. There may simply be 
too many issues and interests involved to make progress with any of the issues. Even if the 
activity is clearly focused on water and environmental sanitation, there will be a large number 
of stakeholders and interests involved. The challenge remains: how to address multiple issues 
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simultaneously, in an integrated manner, without missing the momentum for real change and 
tangible improvements? There are no quick fixes since strengthening institutional capacity takes 
time.  
Institutions in this study are considered as more than organizations. Using the definitions given 
by North (1990), formal institutions consist of laws, regulations, and government structures, 
while informal institutions shape the unwritten codes of behaviour. Understanding informal 
institutions is of utmost importance for those concerned for sustainable development in a multi-
ethnic, culturally diverse rural societies. Organizations, in turn, can be more formal and guided 
by written codes of practice. As defined by North (1990), organizations consist of groups of 
individuals bound together by a common purpose to achieve objectives. In other words, 
organizations are players in a game where institutions are the rules of the game. In this study, 
the Water Users and Sanitation Committees (WUSCs) and the lowest tiers of local government 
institutions represent formal organizations; i.e., those who create the enabling (or disabling!) 
environment and the broader governance structure. There are also a number of local informal 
institutions which have direct impact on such organizations as WUSCs who are meant to 
translate the policies into local action, or indeed, inaction. Informal institutions are especially 
relevant in the local context where they can have particularly strong influence with rather 
immediate, tangible results.  
Shah and Shah (2006), among others, consider the new institutional economics helpful in 
clarifying local government roles and responsibilities on a broader framework of local 
governance. The frame of reference also gives an opportunity to acknowledge how the situation 
can get complicated by weak or extant countervailing institutions, path dependency, and the 
interdependency of various actions (pp. 18–19). This framework is useful in examining local 
government involvement in a partnership of multiple organizations. The authors introduce the 
network forms of local governance within which the local government has an opportunity to play 
a catalytic role in facilitating the roles of various types of networks in improving social outcomes 
for local residents. The authors call for a new local public management paradigm which 
demands the local government to separate policy advice from programme implementation. In 
this paradigm, the local government takes the role of purchaser of public services but not 
necessarily as a provider of them (p. 20). This is in line with the service delivery thinking 
concerning water supply, whereby the local government does have a role as a service authority, 
but not necessarily as the service provider or producer.  
Water services are a multi-level system as described by Katko and Hukka (2015), ranging from 
on-site to cooperatives, municipal utilities, and various types of supra-municipal arrangements. 
The authors are concerned that even with this evident multi-polarity, the debates concentrate 
just on one level, ignoring the others and their inter-relationships. The authors call for a 
distinction in between service provision and production, which until now has gone undetected 
by almost all parties (p. 222). This echoes with the new rural water service paradigms and the 
notions of professionalization of rural water services. This suggestion is supported by literature 
concerned with the existing incentives and accountability framework faced by existing levels of 
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government: these are not seen as conducive to a focus on service delivery consistent with 
citizen preferences (Shah & Shah, 2006, p. 21). This is particularly relevant in a country such 
as Nepal where, in the absence of elected local bodies, the services are delivered by centrally 
appointed bureaucrats. 
Each local government and community has its specific characteristics, and traditions and 
cultural practices are diverse; informal institutions can be equally varied. Casson, Della Giusta, 
and Kambhampati (2008) discuss the importance of informal institutions in the development 
process. The authors highlight how a development-orientated institutional perspective also 
needs to emphasize more explicitly the role of informal institutions in shaping formal ones. Their 
interpretation of North’s theory of institutional change explains that formal institutions are a 
crystallization of informal ones, and that both co-evolve through the operation of organizations, 
both informal and formal social groups, from households and villages to networks, firms, parties, 
and governments (p. 137).  
Casson et al. (2008) further note that issues of equity, economic rules and regulations, caste, 
religion, social capital, and elite groups affect the dynamics of institutions, and acknowledge 
that informal institutions do shape the formal ones. The authors draw attention to social capital 
and elite groups that are highly relevant notes for rural water sector and community-managed 
water systems. Here they define social capital as “trust, norms of reciprocity, sanctions and 
networks which allow co-operation. Social capital decreases the transaction costs of organising 
activities” (p. 139). Yet, while social capital can help to resolve problems, access to social capital 
may depend on a person's power and location. In this regard, the authors consider that 
sustainability may be compromised by such inequality (p.139). Adhikari and Goldey (2010) 
studied 129 community-based organizations in Southern Nepal, and concluded that upward 
enforcement of rules is impractical, enabling elite capture of resources and impunity due to the 
caste- and class-based hierarchical social organization and power-based vertical relations in 
the society in general (p. 192). Also Cleaver (2005 and 2012) acknowledges the challenges 
linked to social capital and related notions of participation. 
The tension between formal and informal institutions can force institutional changes, both 
intentional and unintentional (North, 1990). The role of informal institutions gets even more 
important in a post-conflict situation where formal institutions are poorly defined or not functional 
at all. This is particularly relevant for the focus country of this study, Nepal. This is not entirely 
a negative matter; change can also be positive and constructive, and new synergies may 
emerge. Pahl-Wostl et al. (2008) considered strong interdependence and synergies between 
formal and informal institutions as an emergent feature of more collaborative governance styles. 
The authors saw it particularly important for understanding institutional change and transitions 
towards more adaptive water management regimes (Pahl-Wostl, 2002; 2007a; Pahl-Wostl et 
al., 2005, in Pahl-Wostl et al., 2008).  
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2.5 Capacity for participation and community-driven development  
Capacity for participation and community-driven development touches all elements of the frame 
of reference (Figure 2.1). At individual level it is about human resources development, at WUSC 
level it is about institutional and organizatorial capacity, and as having an opportunity to 
participate and move towards community-driven development, it falls within the enabling 
environment domain. All this is also strongly about action environment.   
Water sector has traditionally focused on physical facilities with some interest for the natural 
environment. Since the community management concept became more widely applied, projects 
started to pay more attention to the other factors as well, including the institutional, human, 
social, and financial aspects. Since the Water Decade 1980–1990, participation and community 
management have been mainstreamed in rural water sector in many countries. At that time, 
participation and community management – and generally the idea of managing water at the 
lowest appropriate level – were considered as key to successful project implementation and 
sustainability. This was articulated already in 1992 by the Dublin Principle No. 2 which stated 
that “Water development and management should be based on a participatory approach, 
involving users, planners and policy-makers at all levels” and that the decisions should be taken 
“at the lowest appropriate level, with full public consultation and involvement of users in the 
planning and implementation of water projects” (Dublin Statement on Water and Sustainable 
Development, 1992). According to Bakalian and Wakenam (2009), the scope has broadened 
even further since the mid-1990s, and a number of stakeholders have incorporated one or more 
components of the demand-driven, community management model (p. 4). 
Participation and inclusiveness are important aspects of good local water governance. Today, 
participation is mainstreamed in some form or another in most of the rural water and sanitation 
projects and programmes either directly or through legitimate intermediate institutions or 
representatives, such as local governments, user groups, and community-based organizations. 
Numerous studies have discussed its merits and challenges (e.g., Marks et al., 2014; Bakalian 
& Wakenam Eds., 2009; Cornwall, 2003; Johnson et al., 2001; Seppälä, 2002; Doe & Khan, 
2004; Parker & Skyttä, 2000; Prokopy et al., 2008). There are many ways to do this and still call 
it participation in local decision-making. Gomez and Nakat (2002) identified three types of 
participation, and considered interactive participation as the most advanced form of community 
participation. As community members are encouraged to use their own knowledge and abilities, 
the project benefits from local skills and resources. This has to do with responsiveness, another 
characteristic of good governance, which relates to institutions and processes capable of 
serving “all”, and being able to learn and review community-specific needs, priorities, and 
options (Rogers & Hall, 2003). In this context, participation can be defined as a consultative 
empowerment process within which communities are established as effective decision-making 
entities (Harvey & Reed, 2007).  
26 
Participation can also be superficial and passive, and not give equal opportunities. It may favour 
those more knowledgeable about manipulating the process or those who participate over those 
who do not. Participation is also often discredited as a slow process, even if it is well known to 
instil a greater sense of ownership of the results and stronger commitment to future 
sustainability. In early 2000s, according to Doe and Khan (2004), participation and ownership 
are known to contribute to the sustainability of water services although the linkage between the 
two was poorly understood. Later on in 2014, Marks, Komives, and Davis (2014) claim that while 
participatory planning and sustainability of rural water infrastructure is well documented, less 
attention has been paid to identifying the particular forms of community participation that matter 
most. The authors list examples of participation: contributing cash and labour toward the capital 
cost of the water system; attending planning meetings and trainings related to the project; 
making key decisions regarding technology choice, service pricing, and management of the 
infrastructure; financing 100 percent of ongoing operation and maintenance (O&M) costs; and 
forming a water committee charged with overseeing the project or parts of it, usually assumed 
to take over the O&M functions. Yet, there is still less understanding on which aspects of these 
are related to sustainability (p. 277).  
Public participation also has legal dimensions. The Berlin Rules on Water Resources as 
adopted by the International Law Association summarized international law customarily applied 
in modern times to freshwater resources. Its Article 18 “Public Participation and Access to 
Information” stated that “in the management of waters, States shall assure that persons subject 
to the State’s jurisdiction and likely to be affected by water management decisions are able to 
participate, directly or indirectly, in processes by which those decisions are made and have a 
reasonable opportunity to express their views on programs, plans, projects, or activities relating 
to waters” (International Law Association, 2004, p. 24).  
In Ghana, a study about the functionality of hand pumps found that project outcomes were better 
within communities where a greater share of households reported participating in management-
related decisions, and worse in communities where more households participated in technical 
decisions (Marks et al., 2014, p. 285). Various studies made in individual African countries 
indicate operational failure rates of 30–60 percent. Harvey and Reed (2007) emphasize how 
there is a strong need to distinguish between “community participation” and “community 
management”, participation being a prerequisite for sustainability but community management 
not. 
This aspect is further discussed by Harvey and Reed (2007) who further question community 
management, pointing out how the concept was adopted by most organizations in project-based 
approaches to shift the responsibility “with a clear conscience” to beneficiaries for on-going 
operation and maintenance after “the project” had completed constructing the facilities. Hence, 
sustainability of the facilities and services was left with the communities, often without further 
post-construction support. Harvey and Reed (2007) further note how the concept of community 
management was indeed developed predominantly in the West where there has been a 
tendency to idealize communities in low-income countries. Harvey (2008) in his study of poverty 
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reduction strategy papers and rural water in sub-Saharan Africa commented that “Community 
management is based on the well-intentioned principle of empowering communities to take 
ownership of, and responsibility for, their own water supplies. This is a worthy ideal but the way 
in which it has been adopted in most countries abrogates responsibility for sustainable service 
delivery away from Governments and implementing agencies” (p. 126). The author reminds us 
that because access to safe water is a universal right, it is unacceptable and unethical that 
communities are left alone to manage and sustain their water supplies (Harvey, 2008, p.126). 
Community-driven development (CDD) emerged as a response to top-down supply-driven 
approaches. It is an approach to local development in which control of decision-making and 
resources for local infrastructure and service delivery are wholly or partly transferred to 
community groups (de Regt, Majumdar & Singh, 2013, p. 1). CDD can also be defined as the 
process of giving control of development decisions and resources to community groups. 
Communities can be geographical entities, such as rural villages, or groups with common 
interests, such as water user associations. In CDD, these groups typically work in partnership 
with support organizations, service providers, local governments, the private sector, or non-
governmental organizations (NGOs). The community group should be the one to develop and 
implement projects that meet their immediate priorities. The authors suggested four cross-
cutting design principles for CDD in fragile countries: 1) always be responsive; 2) think long-
term; 3) keep things simple, i.e., do not add many layers of themes and activities; and 4) always 
think scale, both vertically and horizontally (de Regt et al., 2013, pp. 37–38).  
Narayan (2002) divides CDD into four practice areas, all relevant notions to this dissertation (pp. 
209–210): 
1. Enabling environment: development of policy and institutional reforms oriented 
toward increased control of decisions and resources by community groups 
and/or by participatory elected local governments. 
2. Participatory elected local governments: elected local governments make 
decisions on planning, implementation, operation, and maintenance in 
partnership with community groups. 
3. Community control and management of investment funds: community groups 
make decisions on planning, implementation, operation, and maintenance, and 
manage investment funds.  
4. Community control without direct management of investment funds: community 
groups make decisions on planning, implementation, operation, and 
maintenance, without directly managing investment funds. 
In this dissertation, the Step-by-Step fits into the practice area 3 above. WUMP as a planning 
tools fits well for both practice areas 2 and 3, even if in Nepal there has not been an elected 
local government for over a decade at the time of writing this dissertation.  
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There is plentiful literature on the community-based and community-driven development, its 
successes and failures, and practical approaches into its practical implementation and follow-
up. This is closely linked to another area of vast literature, namely that which relates to 
sustainability of CDD, gender equality and social inclusion (GESI), and social capital. 
Furthermore, participation alone is not the solution. Cleaver (2005) suggests that “rather than 
spending more effort reiterating oversimplified mantras about the beneficial effects of 
participation and association on the generation of social capital, we need to pay far more 
attention to the effects of the lack of material and physical assets of the poor, and to the socio-
structural constraints that impede their exercise of agency” (Cleaver, 2005, p. 904). This is 
where a water project or programme can have a lot to offer, assuming that there are also 
investment funds available to address the lack of material and physical assets.  
2.6 Capacity, empowerment, gender equality, and social inclusion 
The United Nations’ Universal Declaration of Human Rights put equality between men and 
women on a worldwide agenda in 1948 by stating that everyone is entitled to all the human 
rights and freedoms set forth in the document, regardless of gender. Gender equality was thus 
seen as essential for all development to ensure that both women and men have equal conditions 
for realizing their full human rights and potential to contribute for the common good (Khosla, van 
Wijk, Verhagen & James, 2004). The World Development Report 2012 leading message was 
that gender equality is a core development objective in its own right. The report acknowledged 
that greater gender equality can enhance productivity, improve development outcomes for the 
next generation, and make institutions more representative (World Bank, 2012). In this 
dissertation, one of the peer-reviewed articles focused fully on gender issues, with GESI 
featuring in other peer-reviewed articles and in a number of conference papers. 
Gender refers to a system of roles and responsibilities between women and men. It is a socially 
constructed concept, not a biological one. Gender mainstreaming is about being deliberate in 
giving visibility and support to women’s contributions. The United Nations Conference on 
Environment and Development (1992) Agenda 21 included gender issues, and in 1995 the 
Fourth World Conference on Women, held at Beijing, agreed that it was essential to design, 
implement, and monitor – with the full participation of women – effective, efficient, and mutually 
reinforcing gender-sensitive policies and programmes, including development policies and 
programmes at all levels, to foster the empowerment and advancement of women (website 
accessed 30.5.2015). Gender equality and women’s empowerment was also the Goal Three of 
the Millennium Development Goals. The international community and many national 
governments have endorsed several plans of action for the full, equal, and beneficial integration 
of women in all development activities. Practically all development programmes now apply a 
gender policy. The same applies to participation which is one of the key factors that create a 
sense of ownership, which in turn is crucial for sustainability. 
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Water and sanitation are truly gender issues. Women experience the lack of water and 
sanitation facilities differently than men, and as caretakers of the children, the elderly, and the 
sick, women experience the burden of non-existent facilities more heavily than men. Similar to 
poverty, problems with water supply and sanitation hit women differently to men, and the 
remedies are equally varied. The Dublin Statement Principle No. 3 stated that women play a 
central part in the provision, management and safeguarding of water. Women were seen as 
providers and users of water, and guardians of the living environment. The statement called to 
address women’s specific needs and to equip and empower women to participate at all levels 
in water resources programmes, including decision-making and implementation (Dublin 
Statement on Water and Sustainable Development, 1992).  
The tacit knowledge relating to water, sanitation, health, and associated practices are likely to 
vary depending on gender. Women’s knowledge and daily experience with water, sanitation and 
hygiene is should not be overlooked when planning and implementing water and environmental 
sanitation schemes. There is increasing evidence that an integrated and gender-sensitive 
approach to water sector development and management leads to greater efficiency, 
effectiveness, and equality (Khosla et al., 2004). This includes statistical evidence that a gender- 
and poverty-sensitive approach is significantly correlated with better sustained and used 
services (Gross, van Wijk, & Mukherjee, 2001). Regmi and Fawcett (1999) discussed the ways 
of integrating gender into drinking water projects in Nepal, recommending inclusion of both 
women and men in the project activities, gender training and awareness-raising for all, and 
promotion of women's employment in water projects (Regmi, & Fawcett, 1999, p. 64). All these 
echo well with Article III in this dissertation (Rautanen, & Baaniya, 2008), that highlighted the 
importance of integrated gender policy that both mainstreams the principles and targets specific 
groups. Article III also discussed the trained women’s employment opportunities after the 
training. 
Empowerment is critical for ensuring sustainability of community-managed water services. 
Empowerment in its broader sense becomes the key pillar of resilience in a world of 
uncertainties and unpredictable situations. Pahl-Wostl et al. (2008) note how uncertainties and, 
e.g., impacts of globalization and climate change and changing socio-economic conditions 
provide new challenges that cannot be tackled within the established technology-driven 
command-and-control management paradigm. This prevailing paradigm is based on the firm 
belief that risks can be quantified and optimal strategies chosen, and that there can be 
controllable and predictable technical infrastructure based on fixed regulations. Pahl-Wostl et 
al. (2008) call attention to the new paradigm which is based on the notion of “living with water” 
where the limits of control and the importance of uncertainties are clearly acknowledged.  
Empowerment is an important dimension or even a goal in its own right in local capacity 
development. Empowerment is at the core of the rights-based approach, and embedded into 
the approaches to GESI. Alsop, Bertelsen, and Holland (2006) define empowerment as a 
group’s or individuals’ capacity to make effective choices and then transform these choices into 
desired actions and outcomes. Agency, in turn, was defined as “an actor’s or group’s ability to 
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make purposeful choices” (pp. 10–11). The authors note that agency and capacity to do the 
right choices does not necessarily mean that they are used effectively to transform the decision 
into something tangible, and that by establishing the rules of the game for the exercise of agency, 
institutional contexts determine the effectiveness of agency (Alsop et al., 2006). 
2.7 Capacity for water management and services 
This dissertation takes IWRM as the leading approach to water management and thereby, water 
services. There are many definitions and approaches to define “IWRM”, see Box 2.2. Moriarty, 
Butterworth, and Batchelor (2004) add that IWRM is a process. The role of capacity-building is 
again acknowledged as the authors claim that “any improvement in coordination or planning of 
water resource development represents a step in the process, and in many cases local level 
agreement and capacity building on better sharing and use will have greater impact than new 
national laws or international level treaties” (p. 7). With its process-nature, IWRM is essentially 
a futures-oriented approach to getting from some existing state to some envisaged and 
preferred future state, by achieving commonly agreed principles or best practice in managing 
water through the involvement of all relevant stakeholders. IWRM can be viewed as a tool for 
cross-sectoral integration that brings together water for people, water for food, water for nature, 
and water for industry and other uses (Moriarty, Butterworth, & Batchelor, 2004, p. 9).  
Box 2.2 Definitions of IWRM 
 
Definitions of IWRM  
IWRM is a process which promotes the co-ordinated development and management of water, land 
and related resources, in order to maximize the resultant economic and social welfare in an equitable 
manner without compromizing the sustainability of vital ecosystems (GWP, 2000, p.22). 
IWRM is a process of assignment of functions to water systems, the setting of norms, enforcement 
(policing) and management. It includes gathering information, analysis of physical and 
socioeconomic processes, weighing of interests and decision-making related to availability, 
development and use of water resources (van Hofwegen and Jaspers, 1999). 
IWRM involves the coordinated planning and management of land, water and other environmental 
resources for their equitable, efficient and sustainable use (Calder, 1999). 
IWRM expresses the idea that water resources should be managed in a holistic way, coordinating 
and integrating all aspects and functions of water extraction, water control and water-related service 
delivery so as to bring sustainable and equitable benefit to all those dependent on the resource 
(European Community, 1998). 
Source: Moriarty, Butterworth & Batchelor, 2004, p. 6 
IWRM means reconciling basic human needs, ensuring access and equity, with economic 
development and the imperative of ecological integrity, while respecting transboundary commitments 
(van der Zaag, 2005, p. 868) 
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IWRM concept has been heavily debated over the past decade and across the scientific 
disciplines. There are claims that IWRM is an elusive, vague, and fuzzy concept, and while 
some authors take it as an inspiring concept that encourages to think outside the box (e.g. Van 
der Zaag, 2005), some criticize it for being too elastic and amorphous (Biswas, 2004, Molle, 
2008, in Butterworth et al., 2010, p. 69). Butterworth et al. (2010) presented a number of 
solutions and ways forward for the usual IWRM criticisms and problems. The authors appreciate 
that the IWRM paradigm makes conceptual space for real and significant improvements in water 
management at all levels, from households to international river basins, and as such the 
approach has its merits. They call for lighter approaches to implementation and focusing more 
on services people use (p. 75). Two articles in this dissertation take the lighter approach into 
IWRM. The scale, boundaries, and temporal variability count in IWRM. Implementing an IWRM 
process as described by Hassing et al. (2013) is based on the GWP publications over the years, 
and is a question of getting three pillars right (pp. 3–4): 
Moving towards an enabling environment of appropriate policies, strategies, and legislation for 
sustainable water resources development and management 
Putting in place the institutional framework through which the policies, strategies, and legislation 
can be implemented 
Setting up the management instruments required by these institutions to do their job 
Figure 2.3 presents the IWRM components that have been modified from the original to highlight 
the places where capacity and capability issues come in. Overall, the pillars are well aligned 
with this dissertation frame of reference. 
 
Figure 2.3 Three pillars of IWRM 
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IWRM is by definition about multiple uses of water. IWRM and multiple use water services (MUS) 
are both linked to integrated planning processes within the wider rural development context, as 
well as rural service delivery options. MUS is about water service delivery while IWRM is 
focused on resource management. MUS is the core item in two of the peer-reviewed articles, 
and the concept that drives this synthesis. The MUS approach is proposed as an alternative to 
water services provision (Moriarty et al., 2004; van Koppen, Moriarty, & Boelee, 2006). The 
point of departure is that water will be used for multiple-uses, not only for drinking, whether or 
not the water system was designed for this. Conceptual framework for MUS as presented by 
Van Koppen, Smits, Moriarty, Penning de Vries, Mikhail, and Boelee (2009) guided Articles II 
and IV in this dissertation. The multi-layered framework operates at four levels: household, 
community, intermediate, and national. Van Koppen et al. (2006) introduced a typology of MUS 
of elaborate global learnings (pp. 6–8):  
 Single-use planning but de facto multiple use: schemes that were originally planned 
and designed for a single use. These “domestic”, “irrigation”, “livestock” or “fish pond” 
schemes are invariably transformed into de facto multiple-use schemes by the users 
after construction is finalized (p. 6); 
 Domestic-plus and productive-plus: A response to de facto multiple uses of single-use 
planned schemes that aims to better contribute to people’s well-being and to enhance 
scheme sustainability; anticipates of and caters for “additional” uses by designing 
infrastructural add-ons, while maintaining the sector’s single-use as the starting point. 
In these “domestic-plus” and “productive-plus” technical designs, the range of water 
needs is much better recognized, but the predominance of the sector-based priority 
water use does not fully disappear (p. 7); and 
 Multiple-use approaches: full-fledged multiple-use water services approach. These are 
often less hindered by sector boundaries or sector-based government policies, and 
have a strong mandate to tackle poverty and incentive to meet clients’ needs (p. 8). 
The Articles II and IV study de facto multiple use. In practice the combinations of micro-hydro 
power and irrigation were fit for the “productive plus” category, but these are not usually 
designed as MUS but rather, as hydro power applications. Irrigation and other uses of water 
flowing through the system were added de facto benefits. Smits, van Koppen, Moriarty, and 
Butterworth (2010) conclude that operational application of MUS can largely build upon 
technologies and approaches commonly used in the sector, regardless of presenting MUS as a 
new approach to water services provision. MUS has a service delivery objective that goes 
beyond sub-sectoral mandates to one of reducing rural poverty through improved access to 
water for a multitude of livelihoods (p. 118). Van Koppen et al. (2006) emphasized the need for 
a thorough understanding of the multiple roles of water in people’s livelihoods. The authors 
introduced five principles important for needs-based planning and design processes that are at 
the heart of MUS: 1) a thorough understanding of water-related livelihoods; 2) efficient, equitable, 
and sustainable use of water resources; 3) appropriate technologies; 4) inclusive institutions; 
and 5) adequate financing (p. 21). In this regard, the authors identified the following five 
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principles to guide the efforts in creating an enabling environment for MUS at the intermediate 
level where priorities and planning take place: 1) coordination amongst sectors and actors; 2) 
long-term support to communities; 3) adaptive management; 4) adequate financing; and 5) 
participatory strategic management (p. 26).  
Van Houweling et al. (2012) studied the role of productive water use in women’s livelihoods in 
rural Senegal based on 1860 household surveys and 15 women’s focus groups conducted in 
four regions of Senegal. These women used small-scale piped water systems described as 
“domestic plus systems” that are gender-equitable and potentially a women-friendly invention. 
The authors described the use of existing domestic water systems for MUS as “domestic plus 
water systems”. They found that the domestic plus MUS provided women with time savings and 
greater quantities of water leading to more productive use of water activities. These were 
complementing the women’s small commercial activities. The authors found that one half of 
women’s incomes were linked to productive use activities and, consequently, women earned a 
higher percentage of their income from the piped system than men. They also found that the 
range of benefits that productive use offers for women and the poorest households is limited 
due to affordability constraints, poor water system designs, and limited access to productive 
assets. Recommendations in this regard include micro-credit programmes, policies to 
strengthen women’s land rights, extension services, programmes aimed at improving market 
access, and subsidized productive inputs, such as seeds and fertilizers. The authors further 
recommended that rural water supply interventions adopt a broader mandate to address the 
different levels of constraints faced by men and women within the domestic plus model (p. 675). 
These findings echo well with the findings in Articles II and IV.  
The MUS approach emphasizes the service delivery. Over the 1980s, the rural water supply 
sector has been moving from supply-driven centralized government programming to more 
demand-driven approaches, based on the principles of community-based management and 
participation. In more recent years, there has been a call to build on community management 
with more structured systems of post-construction support and the increasing involvement of 
local private operators (Lockwood & Smits, 2011, p. 1). There has been a call for shifting the 
emphasis in rural water supply in developing countries “away from a de-facto focus on the 
provision of hardware for first-time access towards the proper use of installed hardware as the 
basis for universal access to rural water services” (Moriarty et al., 2013, p. 326). Here the 
hardware refers to water systems as technical engineering infrastructure systems. Software, in 
comparison in this context, would imply the human, social, and cultural aspects of water-related 
services. 
Lockwood and Smits (2011) introduce a taxonomy of four models at the level of the service 
provider: community-based management, direct public sector provision, private sector 
operators, and self-supply. Based on an extensive six-year study in 13 country cases, the 
authors conclude that there has been a trend away from the voluntary arrangements of 
community-based management, moving towards professionalization. The authors term this as 
“community management plus”. The authors appreciate that while some of the founding 
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principles of community-based management, such as community cohesion, common 
participation, and informal accountability to a water committee are crucial, they remain 
insufficient (pp. 1–3). Another useful point of view for this dissertation is making a difference 
between the physical system (the infrastructure) and the service which these systems deliver. 
According to Lockwood and Smits (2011), “service refers to the provision of a public benefit 
through a continuous and permanent flow of activities and resources” (pp. 18–19). The authors 
introduce Service Delivery Approach as a conceptual approach to the provision of rural water 
supply services. It pays attention to the entire life-cycle of a service, consisting of both the 
hardware (engineering or construction elements) and software aspects (pp. 18–19).  
Butterworth (2010) presents Service Delivery Approach as a conceptual ideal of how water 
services should be provided. It calls for the shift in focus from the means of service delivery (the 
water supply systems or infrastructure), towards the actual service accessed by users, where 
access to a water service is described in terms of a user’s ability to reliably and affordably 
access a given quantity of water, of an acceptable quality, at a given distance from her or his 
home. According to this thinking, water service consists therefore of the hard and soft (physical 
and other infrastructure) systems required to make this access possible. According to 
Butterworth (2010), service delivery models provide agreed frameworks for delivering service, 
and are developed within the parameters of a country’s existing policy and legal frameworks. 
These define the relevant norms and standards for rural water supply; roles, rights, and 
responsibilities, as well as financing mechanisms (pp. 2–3).  
The study by Lockwood and Smits (2011) identified ten building blocks for sustainable service 
delivery. All of these are directly or indirectly linked to learning or capacity of the various 
stakeholders, including WUSCs, local governments, and private sector, as well as those working 
with regulation and overall sector development (Lockwood & Smits, 2011). The role of local 
governments as the service authority in service delivery (the institution responsible for 
guaranteeing service provision) means that they should be able to fulfil a number of functions: 
planning, financing, implementation, monitoring, and support of rural water service providers. 
This is highly challenging, especially where decentralization is incomplete and the roles and 
responsibilities do not match with the available resources, whether human or financial. 
Boulenouar (2015) concludes that in this context “capacity support is a key element of delivering 
sustainable services at scale” (p. 7). 
2.8 Capacity for sustainability  
Over the past nearly two decades, a number of authors have claimed that the major problem 
facing rural water supply is not its initial capital costs but sustainability (Ostrom, Schroeder, & 
Wynne, 1993; Sharma, 1998, and Dixit, 2000 in Bhandari, Grant & Pokhrel, 2005; Bhandari & 
Grant, 2007; Harvey & Reed, 2007). Ostrom, Schroeder, and Wynne (1993) noted two decades 
ago that whilst design and construction of infrastructure facilities can be completed in fairly short 
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periods of time, long-term vision is needed to organize and finance operation and maintenance. 
Sustainable rural water supply and sanitation facilities are not technically difficult or very time-
consuming to construct. However, sustainability is a complex challenge as it depends on a 
number of interlinked factors, including type of technology, local traditions and related cultural 
and social well-being and equality, formal and informal institutions and organizations, financial 
and institutional viability, social and economic development, natural and political environment, 
and other factors unique to each community. Related to these are the common water sector 
problems in developing countries, including inadequate cost-recovery, outdated institutional 
arrangements, and fragmented and poorly coordinated water administration (Katko, 1991; 
Seppälä, 2002; Seppälä, 2004; Rios Osorio et al., 2005; Prokopy et al., 2008; Harvey, 2008). 
Gomez and Nakat (2002) reviewed some experiences and, as others, concluded that 
sustainability was hampered by inadequate involvement and commitment of the beneficiaries, 
inappropriate technology, lack of sense of ownership and responsibility, and projects’ disregard 
of women, the poor, and marginalized groups. Harvey (2008) calls for a holistic approach to 
water service sustainability, and acknowledges that from the institutional framework down to 
technology choice, all are heavily influenced by government policies (p. 117). 
Ostrom et al. (1993) called attention to long-term vision needed to organize and finance 
operation and maintenance. In 2000, Parker and Skyttä evaluated rural water projects funded 
by the World Bank, and found that many unexpected social factors are related to effective cost 
recovery, including such as participation in multiple community activities by user group members, 
participation in system design, participation in system construction, recognition of improved 
beneficiary health, and satisfactory participation in the water group by women; these are all 
related to above-average cost recovery (p. 39). These authors also note that there is an 
increased sense of ownership where beneficiaries make a regular and significant financial 
contribution to their scheme. In Nepal, a study surveyed 205 households for user satisfaction 
on water supply, and found the following leading problems: insufficient collection of money for 
operation and maintenance; difficulty in retaining maintenance workers who often leave villages 
to search for higher-paying jobs; and frequent damage by natural disasters, such as landslides 
(Bhandari & Grant, 2007). 
There are also positive findings. The World Bank study collected information from households, 
village water committees, focus groups of village residents, system operators, and key 
informants in 400 rural communities in Bolivia, Ghana, and Peru, and found the great majority 
of the village water systems performing well. The findings supported the fact that first of all, 
these communities had been involved in pre-construction planning and had contributed to 
capital costs, and that the consumer satisfaction was high. Yet, few programmes had planned 
for systematic provision of post-construction support, assuming that community management 
was feasible from a technical perspective. Consequently, the villages used post-construction 
support from wherever they could get it, whether at their own request (“solicited post-
construction support”) or by others arrived at their own initiative (“supply driven post-
construction support”) (Bakalian & Wakenam, Eds., 2009). This study found that regardless of 
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the encouraging overall findings, there was still room for improvement: the households were still 
using unprotected water sources, and the finances of many village water committees were in 
poor shape, among other problems. The observers argued that it is unrealistic to leave rural 
communities to their own devices after a water project is completed, and some post-construction 
support was needed, including, e.g., follow-up training and technical assistance from the 
engineers.  
Prokopy et al. (2008) in their study in Peru concluded that post-construction support prepares 
communities for self-management by increasing the community’s self-reliance and the 
households’ confidence in system sustainability. This suggests that projects can be made more 
efficient by building post-construction support into system design, as systems will operate more 
continuously, break down for shorter times, and can be fixed without bringing in outsiders (p. 
304). In their study of 129 Community Based Organizations (CBOs), Adhikari and Goldey (2010) 
concluded that evidence shows that the transition period is the most vulnerable phase for the 
groups’ management. For this dissertation, this notion is highly relevant for the Water Users 
Committees when they transfer from planning and implementation into post-construction/post-
implementation phase where there is no more external presence to induce practices. This is the 
testing time for any type of capacity built. Adhikari and Goldey (2010) recommend particular 
vigilance in rules-keeping and equitable resource utilization – especially during the transition 
period – and that those involved in community mobilization need to be aware of both sides of 
social capital, also the downside (p. 192).  
According to Bakalian and Wakenam (2009), some of the main factors affecting sustainability 
can be considered as “internal” to a community, and therefore at least partly within its sphere of 
influence. These include such as preventive maintenance of facilities; tariff collection and cost 
recovery to cover routine operation and maintenance of water supply infrastructure; adequate 
capacity (technical, financial, administrative, etc.) within the community to manage a system, or 
to engage with an external party to operate and manage the system on its behalf; and the 
continued involvement of community women, along with men, in all aspects of system 
management and maintenance (p. 21).  
Similarly, Bakalian and Wakenam (2009) identified factors that are seen to be largely “external” 
to the community include access to, or availability of, spare parts, tools, and equipment to carry 
out repairs; the availability of some form of external follow-up support, not only to help empower 
community management structures to maintain the infrastructure they are responsible for, but 
also training for households to promote hygiene and behavioural change; the presence and 
strength of private companies and entrepreneurs providing goods and services and skilled 
technicians to carry out complex repairs; the existence of a supportive policy environment, legal 
frameworks underpinning the legitimacy of water committees, and clearly defined roles for 
operation and maintenance; and a system source that continues to produce water of sufficient 
quantity and quality to satisfy users (p. 10). The authors further listed five main groups of factors 
that affect post-project sustainability: technical, financial, community and social, institutional, 
and environmental factors (p. 9). More factors pre- and post-project are identified in Table 2.3 
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below. This was modified by the author of this dissertation, based on the experiences in Nepal, 
Tanzania, and Guyana. The dynamics of how the ‘internal’ capacities relate to ‘external’ 
capacities do matter. 
Table 2.3 Factors influencing sustainability of rural water schemes 
Pre-project issues Post-project issues 
Community participation Community ownership; sense of ownership; definition 
of roles and responsibilities for system management; 
both for service authorities and service providers 
Scheme financing, contributions; 
developing transparent and 
accountable practices 
Tariff collection for both regular O&M; financing for 
capital maintenance expenditure and 
reinvestment/extension/service level improvements; 
public audits and public hearings are continued to 
maintain transparency and accountability of the user 
committees to the users 
Demand-responsive approaches; 
Serving-the-unserved; inclusion 
User satisfaction; customers willing to pay for the 
expected services; reliable services meet the demand; 
inclusive services ensuring water for all as per the right 
to water 
Empowerment and capacity 
strengthening  
Capacity of water user committees and its individual 
members; rights holders can call for their rights from 
the duty-bearers; duty bearers have capacity and 
willingness to respond  
Appropriate technical design, 
construction quality, location of the 
structures, related environmental 
considerations and works; GESI 
Linkages to government and private sector service 
providers and other local government/district level 
processes  
GESI on Participation and benefits GESI on capacity enhancement 
Training (for planning and 
implementation) 
Continued learning-by-doing, refreshers, peer-
networks (e.g., among pump operators, village 
maintenance workers, new water users committee 
members) 
Source: Modified by Author from Hodgkin & WASH Project staff 1994; Sara & Katz, 1997; Sugden, 2003, original in 
Bakalian & Wakenam, Eds. 2009, p. 9. 
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3 METHODOLOGICAL FRAMEWORK  
3.1 Constructivist research paradigm  
This chapter introduces the methods applied in this dissertation. The research interest is to 
create a new paradigm for how to address the need for dynamic capacity change in the futures 
context in the rural water and sanitation sector policies, programmes, and projects that operate 
at present time. There is no one single theory to test but rather, the study explores various past 
and present realities, utilizing futures-thinking to project from the pasts into the futures.  
According to Mertens (2015), “a paradigm is a way of looking at the world. It is composed of 
specific philosophical assumptions that guide and direct thinking and related action” (p. 8). 
Schutt (2004) defines scientific paradigm as “a set of beliefs that guide scientific work in an area, 
including unquestioned presuppositions, accepted theories, and exemplary research findings” 
(p. 71). The research paradigm in this dissertation is constructivist and in line with problem-
based research paradigm. The key problem is that regardless of decades of effort in improving 
rural water supply and sanitation, the access is still low, with sustainability and re-investment 
being constantly questioned. The constructivist paradigm has its roots in the philosophy of 
Edmund Husserl’s phenomenology and Wilhelm Dilthey’s and other German philosophers’ 
hermeneutics. Hermeneutics is about interpretation; more specifically, about a way of 
interpreting the meaning of something from a certain standpoint or situation. Martin Heidegger, 
known in the fields of existential phenomenology and philosophical hermeneutics, argued that 
all meaning, including the meanings of research findings, is fundamentally interpretive. 
Therefore, all knowledge, in this sense, is developed within a pre-existing social milieu, ever 
interpreting and reinterpreting itself.  
The basic assumptions guiding the constructivist paradigm are that knowledge is socially 
constructed by people active in the research process, and that researchers should attempt to 
understand the complex world of lived experience from the point of view of those who live it. 
The constructivist paradigm emphasizes that research is a product of the values of researchers, 
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it cannot be independent of them. The answers to the paradigm-defining questions for the 
constructivist approach are as follows (Mertens, 2015, pp. 11, 16–17): 
 Axiology (nature of ethical behaviour): Balanced representation of views; raise 
participants’ awareness; community rapport 
 Ontology (nature of reality): Multiple, socially constructed realities. Multiple mental 
constructions can be apprehended, some of which may be in conflict with each other, 
and perceptions of reality may change throughout the process of the study.  
 Epistemology (nature of knowledge; relation between knower and would-be known): 
Interactive link between researcher and participants; values are made explicit; created 
findings; the concept of objectivity is replaced by confirmability. 
 Methodology (approach to systematic inquiry): primarily qualitative; hermeneutical; 
dialectical; contextual factors are described. Qualitative methods such as interviews, 
observations, and document reviews; multiple data collection strategies. The research 
questions cannot be definitively established before the study begins; rather, they will 
evolve and change as the study progresses. 
The constructivist paradigm is the best fit for the subject of this dissertation since it is ultimately 
about people, capacity, and socially constructed knowledge. Constructivist inquiry uses an 
interactive research process. The researcher first identifies the different interest groups in the 
chosen setting, deliberately aiming at a group that will represent widely variable viewpoints. The 
researcher learns what each group thinks, and gradually develops a shared perspective on the 
problem being studied. In this dissertation, the constructivist paradigm applies also into the 
learning theory and related philosophy of education. The learning theories are relevant for the 
leading topic of this dissertation: capacity and its change. Pedagogic approaches that promote 
active learning, learning by doing, are often associated with constructivism.  
3.2 Research design, process and methods  
In the spirit of constructivist research paradigm, the overall research design is best described 
as flexible design combining both quantitative and qualitative approaches and multiple data 
collection techniques. Validity of the research is established by triangulation of data, observers, 
methodologies, and theory itself. This should be adequate to counter the threats to validity. Data 
is triangulated by using more than one method for data collection and by having several different 
cases all with their own set of data. Observations are triangulated by using more than one 
observer. Methodological triangulation is done through the flexible design combining both 
qualitative and quantitative approaches. Theory triangulation takes place through using more 
than one theory and a number of perspectives. All peer-reviewed articles and the literature 
reviewed contributed to the theoretical framework, and the overall approach to results synthesis 
and analysis in this dissertation.  
40 
Figure 3.1 provides an overview to the research process, articles and case studies over time, 
indicating also sources of funding where relevant. The Capacity Development in Water and 
Environmental Services (CADWES) research team at the Tampere University of Technology 
together with the sector experts home and abroad have driven the overall research process 
over the years. The doctoral studies was started with the “Governance of water and 
environmental services in long term perspectives” (GOWLOP) project, funded by the Academy 
of Finland, in 2005. The studies at the Tampere Vocational Teacher Training Institute in 2006 
added pedagogic understanding.  
Four out of six peer reviewed articles were prepared when working with the following: Rural 
Water Supply and Sanitation Support Programme (RWSSSP III, 2002–2004), Rural Village 
Water Resources Management Project (RVWRMP I and II, 2008–2013), and Rural Water 
Supply and Sanitation Project in Western Nepal (RWSSP-WN II, 2013–2015). Similarly, data 
related to case studies was collected when working as capacity development consultant in 
Bangladesh (2006), as a research scientist for the ex-post retrospective evaluation of Health 
through Water and Sanitation project (HESAWA) in Tanzania (2005-2006), and as a Water and 
Environmental Sanitation Officer with UNICEF Guyana (2000–2002). Table 3.1 describes the 
study topic, objectives, method and data sources with key words with regard to each peer-
reviewed article, and the three case studies; these will be further elaborated in the forthcoming 
Chapter 4 Results. 
 
Figure 3.1 Research process and articles over time 
41 
Table 3.1 Summary of article and case study specific objectives, methodologies and data sources 
Ref Study topic/ description Objectives Method Data sources 
Article I 
Drivers of change: health, 
sanitation, and water in historical 
perspective  
Identify drivers of change and how they link into 
capacity development; long-term systemic change 
processes. 
Literature 
review  
Secondary data (27 
scientific articles) 
Article II Capacity for MUS  
Identify drivers and barriers to change in the 
context of community managed MUS, institutional 
capacity, participatory approaches, and 
empowerment. 
Action 
research, 
interviews, field 
data 
Primary data from project 
sources, field and 
monitoring reports 
Article III 
Capacity development for 
empowerment of women, 
gender and WASH 
Analyse the interface in between human resource 
development (training) and enabling environment; 
GESI drivers and barriers; future options. 
Action 
research, 
interviews, 
survey 
Video, interviews, survey 
(N-97), workshop (N-95) 
Article IV 
Community management, social 
inclusion, and sustainability  
Describe an approach to human resource 
development, its interface with institutional 
development and enabling environment; GESI 
drivers and barriers. 
Action 
research, case 
study 
Primary data from project 
sources, monitoring and 
field reports 
Article V Drivers of change: sanitation  
Analyse drivers of change and their link to capacity 
development for sanitation. 
Literature 
review  
Secondary data (19 
scientific articles) 
Article VI 
Behaviour change related to 
sanitation and hygiene 
To identify and address sanitation and hygiene-
related behaviour change drivers, triggers, and 
barriers. 
Action 
research, field 
data 
Primary data, consultancy 
report, interviews, 
observations 
Case 1 
Bangladesh: Local governments 
capacity for rural water services 
Identify capacity-related constructs, options, and 
barriers relating to local governments, civil society, 
private sector. 
Formative 
research, 
interviews 
Field reports, interviews, 
literature, consultancy 
report for synthesis 
Case 2 
Tanzania: Capacity for 
sustainable services in 
retrospective context 
Identify capacity-related key constructs from the 
ex-post (Retrospective) evaluation of rural water 
project. 
Summative 
evaluation, 
surveys 
Evaluation Report, 
Household surveys (N-
722) 
Case 3 
Guyana: school context, using 
knowledge, attitudes, beliefs, 
and practices-survey for 
baseline and futures-thinking  
Application of WASH-related knowledge, attitudes, 
practices, and beliefs (KAPB); example of a 
training-of-trainers, importance of schools. 
Action 
research, KAPB  
KAPB surveys (N-1,300), 
11 workshops and related 
reports 
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3.3 Approaches to flexible design research  
3.3.1 Case studies 
This dissertation consists of a number of case studies, both in the peer-reviewed articles and 
as supporting case studies as presented in this dissertation. All these feed into the synthesis 
and further theoretical construction. Case study is an empirical inquiry that investigates a 
phenomenon within its real-life context. It is based on an in-depth investigation of a single 
individual, group, or event to explore causation and to find underlying principles. Case study is 
a well-established strategy where the focus is on the description and interpretation of a particular 
case. This particular 'case' can refer to a particular social or cultural structure or group, or be 
defined by other boundaries or setting. It typically involves participant observation, but also other 
methods can be used. The concept of population is crucial to indicate from which sample the 
conclusions are drawn. The initial definition of the research question is important in creating 
theory from the case studies. Focus is needed to avoid diluting the findings by the sheer volume 
of available data. Multiple-data collection methods are used, providing opportunity to triangulate 
the findings as well. Data analysis typically overlaps with data collection, and as such, case 
study is directly linked to the action research approach in this study (Järvinen, 2004, pp. 73–79).  
Case studies have sometimes been criticized for having a bias toward verification, understood 
as a tendency to confirm the researcher’s preconceived notions. In this dissertation, this is a 
valid concern given the author’s long-term engagement with the cases and related action 
research element. Yet, as narrated by Flyvbjerg (2006), “The case study contains no greater 
bias toward verification of the researcher’s preconceived notions than other methods of inquiry. 
On the contrary, experience indicates that the case study contains a greater bias toward 
falsification of preconceived notions than toward verification” (pp. 234–237). 
3.3.2 Action research and interventionist approach 
Action research is applied research that treats knowledge as a form of power and abolishes the 
line between research and social action (Mikkelsen, 2005, p. 132). Its common characteristics 
are that those being studied participate in the research process; research incorporates ordinary 
or popular knowledge; and that research seeks to raise consciousness or increase awareness, 
among others. The purpose of action research is to solve problems in a programme, 
organization, or community, rather than producing knowledge as the end result (basic research), 
aiming to understand the nature of issues (applied research), determining effectiveness of 
certain types of actions (summative evaluation), or improving the intervention (formative 
research) (Patton, 1990, 160–161 in Mikkelsen, 2005, pp. 132–133). Waterman et al. (2001) 
give the following often-cited definition that also guides this dissertation: “Action research is a 
period of inquiry, which describes, interprets and explains social situations while executing a 
change intervention aimed at improvement and involvement. It is problem focused, context-
specific and future-oriented” (p. 11). The author further points out that action research is a group 
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activity, and has an explicit critical value basis, building on a partnership between action 
researchers and participants, all of whom are involved in the change process. Waterman et al. 
(2001) consider the participatory process as “educative and empowering, involving a dynamic 
approach in which problem identification, planning, action and evaluation are interlinked. 
Methodology is flexible in the sense that knowledge may be advanced through reflection and 
research, with both qualitative and quantitative research methods may be employed to collect 
data” (p. 11). The authors point out that action research can result in different types of 
knowledge, including practical and propositional. In this regard, also “theory may be generated 
and refined, and its general application explored through the cycles of the action research 
process” (p. 11). Robson introduces the steps (Bassey, 1998, pp. 94–95, in Robson, 2002, p. 
218): 
 Define the inquiry; describe the situation 
 Collect evaluative data and analyse it  
 Review the data, look for contradictions and tackle it by introducing change 
 Monitor the change; analyse evaluative data about the change 
 Review the change and decide what to do next -> going back to the inquiry 
Action research, also referred to as “participatory action research”, is often defined as a cyclic 
process of change as shown (O’Leary, 2004): Observe (research and data collection) -> Reflect 
(critical reflexivity -> Plan (strategic action plan) -> Act (implementation) -> Observe … … -> 
new cycle (Figure 3.2).  
 
Figure 3.2 Cycles of action research  
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In this dissertation, action research was applied in articles II, III, IV, and VI, and in case studies 
made in Nepal and Guyana. For the Case Guyana, Knowledge, Attitudes, Beliefs and Practices 
(KABP) Survey was used for defining the inquiry, describing the situation, and collecting 
evaluative data. The outcome was then reviewed and analysed as part of action process. This 
approach has its roots in human health and management sciences; in the WASH sector, it has 
been used by such development agencies as UNICEF and OXFAM for baseline purposes. The 
tool can be used to collect quantitative data on the perceptions of the local communities related 
to WASH, the predetermined questions, or statements capturing the respondents’ knowledge, 
attitudes, beliefs and practices, as the name of the tool (KAPB) suggests.  
The findings of the KAPB survey then fed into a qualitative step for identifying contradictions 
and defining the course of action for change. The outcome from KAPB surveys were 
triangulated by the interaction workshops at each location, mainly with the school teachers as 
the case study focused on school WASH as part of the Guyana Amazon Programme. KAPB 
survey in this case is linked to formative research, but as a baseline could be also used for 
summative evaluation later on (see the next chapter). The insights from years of working with 
action research for water sector development in Nepal have also been used in the results and 
discussion chapters, and hence, the action research approach has a pivotal role for the entire 
outcome of this dissertation. 
3.3.3 Formative research and summative evaluation  
Formative research aims to suggest how to improve interventions, whether it is a policy, 
programme, project, organization, or product. It focuses on strengths and weaknesses of the 
target of study to further suggest how to improve it. Formative research is about performance, 
and closely linked to action research (Mikkelsen, 2005, p. 133). Formative research or the term 
formative evaluation is also defined as “process evaluation that is used to shape and refine 
programme operations” (Schutt, 2004, p. 320). 
Summative evaluation aims to determine effectiveness of human interventions and action 
(programmes, policies, personnel, products). It focuses on goals of the intervention. Its desired 
results include judgements and generalizations about the effective types of intervention and the 
conditions under which those efforts are effective. Summative evaluation is about effectiveness 
(Mikkelsen, 2005, p. 133). Summative evaluation characterizes Articles II, III, IV, and VI related 
to Nepal. 
The distinction of formative and summative evaluation research is primarily one of the purposes, 
and the distinction is not absolute. Robson notes that, for instance, summative evaluation could 
have a formative effect on future developments (Robson, 2002, pp. 206–208). In this 
dissertation, for instance, the Case Guyana had formative research characteristics as the 
exercise was done to develop an appropriate WASH programme for remote schools; in other 
words, to improve the intervention that had been already outlined and started at the start of the 
survey. The same survey could serve as baseline for future summative evaluation research, 
and also for an impact evaluation study. 
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3.3.4 Interviews  
Interviews as a research method have a number of applications. All interview methods used in 
this dissertation were in-person interviews, whether by the author herself or local 
enumerators/facilitators. The following definitions of three main types of interviews, all of which 
were used in this dissertation, were modified from Robson (2002, p. 270): 
 Fully structured interviews have predetermined questions with fixed wording and coding, 
usually in a pre-set order. The questions are made to all respondents in a same order 
with the same words. Open response questions can be used. The difference to survey 
method is the role of the interviewer. In this dissertation, the Case Guyana and Article 
II on gender issues utilized fully structured survey interview. 
 Semi-structured interviews have predetermined questions but these can be modified 
during the interview, the wording or the order of questions can be different, and the 
questions may be left out during the interview. In this dissertation, Articles II, III, and VI 
used this method. 
 Unstructured interviews are interviews done over a general area of interest and concern, 
letting the conversation flow and develop openly.  
Interviews were taken with both groups and individuals. For instance, in Article III and Case 
Guyana, both structured in-person interviews as well as facilitator-led group interviews were 
utilized. The survey interviews were used for quantitative analysis and the group interactions for 
qualitative analysis. All the group discussions aimed to develop specific topics further, towards 
actionable items. 
3.4 Approaches to Futures Research  
Future thinking has always been a part of human history, even if the concept of future may have 
had many dimensions. The future is always uncertain and unpredictable. Rather than a future, 
the present holds keys to a number of futures. Future can never be accurately known, future is 
always about surprises, choices, and changes. Change can be extremely rapid, and changes 
interact and influence each other. A trend can express how the changes have happened in the 
past, but it can rarely be extrapolated into the unknown future. Characteristics of futures studies 
include such as participation, complexity, normativity, scientificity, dynamicity, and 
transdisciplinarity (Masini 1993, p. 17).  
Incompleteness and uncertainty mean risk and challenge, further elements of futures-thinking. 
Yet, because present behaviour partly influences the future, positive, optimistic images of 
futures can help overcome present problems and reach desirable future states in the long run. 
The future of an individual, organization, or in this case, community and its poorest people, 
depends on its internal strengths and weaknesses. People are always at the core of any change 
or difference. The aim of futures research is to help the various stakeholders take the future and 
46 
in doing that, assist in understanding the alternatives and possibilities that lay ahead. Managing, 
planning, and in the process, creating the future, are the expected outcomes of the futures-
thinking.  
The purpose of the futures studies, is according to Bell (1997), "to discover or invent, examine 
and evaluate, and propose possible, probable and preferable future” (Bell, 1997, p. 73). The 
futures field is an integrative science of reasoning, choosing, and acting. It is looking to know 
what causes change, the dynamic processes underlying technological developments, as well 
as social, political, and cultural orders. In futures studies basic assumptions are holism, belief 
in the reality of present possibilities for the future, and of course, time itself. Bell brings up six 
topics that refer to existential phenomena that aid in delineating alternative descriptions and 
assessments of the future, and that can be scientifically studied (Bell, 1997, pp. 174–175):  
 Present images of future and expectations for the future; 
 Beliefs about the most likely futures; 
 The goals, values, and attitudes, hopes and fears, the preferences used to evaluate 
alternative images of future; 
 Present intentions of people to act; 
 Obligations and commitments to others; 
 Knowledge of the past. 
The futures research related results of this dissertation will consist of descriptions of the 
processes, drivers and barriers of change and development as well as of looking at the 
conditions, actions, and the related mechanisms needed in aiming at the ideal future. Within the 
broader management system, water systems can be further defined as a socio-technical and 
physical management systems, including organizations which consist of activities of individuals, 
groups, and physical systems to produce output to fulfil needs. Grigg (1996) further defines 
socio-technical system as a combination of a technical system (water resources system) with 
its socio-political environment (pp. 114–115). As socio-technical systems, water management 
systems have in their core values, beliefs, and interests of various stakeholders. Values and 
value judgments have a central role to play in futures-thinking. Choices, interpretations, 
understandings of what is desirable and what is undesirable, even the choice of what to study, 
are all based on values. Values are of a fundamental importance in futures studies and hence, 
cannot be ignored or taken as given nor for granted. Even if it is not always possible to be aware 
of everything and recognize all the values that are present, a futurist should be alert and 
sensitive to the issue (Bell, 1997). The core value for the author of this dissertation is described 
in the Human Rights Council resolution 24/L.31 that recognizes that the human right to safe 
drinking water and sanitation. As such, ‘a do nothing’ approach was not an option but rather, all 
field work was searching for positive ways of doing better.  
The past (historic forces) are derived from Article I. There are also drivers and barriers 
representing the long-term perspectives in the supporting case studies. As acknowledged by 
Kaivo-oja, Katko, and Seppälä (2004), both history research and futures research are interested 
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in the time-line phenomena. The authors suggest that futures research and history research 
could jointly form a decision-making framework, which seeks to integrate both historical and 
future perspectives into today’s decision-making processes. These authors take this into the 
context of decision-making on water services reform, suggesting that futures research is 
innovative in that it seeks to address the nearly universal failure of (institutions and) decision-
makers to retain and use institutional and organizational memory, while at the same time 
providing for the evaluation of alternative long-term scenarios to achieve the targets set for the 
future. This dual perspective ensures that the diversities of the past and pluralities of the future 
are taken into account in decision-making (Kaivo-oja et al., 2004, p. 540). 
In conclusion, the research design, process, and methods were constructed utilizing the 
scientific literature as reviewed in this chapter, reflecting the context against the articles and 
case studies produced at different times over several years. The main methodological 
framework builds in futures-thinking to make a synthesis for the outcome from the individual 
peer reviewed articles and case studies, searching for emergent new dimensions and 
connections. The article specific methodological issues are further discussed in the following 
chapter. 
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4 RESULTS OF THE RESEARCH 
4.1 Overview to results 
Chapter 4 outlines the main findings and recommendations of the six peer-reviewed articles as 
they relate to the capacity change. These are supported by three case studies and various 
supporting publications; in all these cases except one, the main author is the author of this 
dissertation. Figure 4.1 adds the time axis into the frame of reference, and the ultimate outcome, 
“services”, into the integrative framework as an additional dimension. The figure shows the 
tentative location of each article and case study in this dissertation, and guides the synthesis 
from here. The following Table 4.1 gives some recent human development related indicators for 
each country, adding Finland as a comparison. The countries are not introduced in further detail 
in the following chapters. 
 
Figure 4.1 Integrative framework for analysing dynamic capacity change in time  
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Table 4.1 Comparative data from country cases  
Human development indicators 
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HDI Rank (out of 187) 121 142 145 159 24 1 
HDI (value) 0.638 0.558 0.540 0.488 0.879 1 
Life expectancy at birth (years) 66.3 70.7 68.4 61.5 80.5 1 
Mean years of schooling (years) 8.5 5.1 3.2 5.1 10.3 1 
Expected years of schooling (years) 10.7 10 12.4 9.2 17 1 
Gross national income (GNI) per capita 
(2011 PPP USD) 
6,341 2,713 2,194 1,702 37,366 1 
Population (million) 0.8 156.6 27.8 49.3 5.4 2 
% rural 71.5  70.6 82.3 72.4 16.1 2 
Deaths of children under age 5 due to unsafe 
water, unimproved sanitation or poor hygiene 
per 100,000 children under age 
132 334 337 322 0 3 
% Child malnutrition - Stunting (moderate or 
severe) (% under age 5) 
18.2 41.3 40.5 42.0 0.00% 4 
Population in severe poverty (%) 1.2 21   15.7 32.1 n.a. 5 
% live with less than USD 1.25 per day n.a. 43.3 24.8 67.9 n.a. 5 
% below national poverty line n.a. 31.5 25.2 28.2 n.a. 5 
GDP (2011 PPP$ billions) 4.8 365.7 58.5 76.8 206.3 6 
GDP per capita USD (2011 PPP$) 6,054 2,364 2,131 1,654 38,104 6 
Source: UNDP, 2014. Reference: (1) Table 1; (2) Table 15; (3) Table 14; (4) Table 7; (5) Table 6; (6) Table 10. 
Article I deals with sanitation, health, and water in global historical context. Article I is based on 
qualitative review of 27 scientific papers presented in the International Water History Association 
(IWHA) Conference in 2007. The authors’ research interest was to investigate how 
understanding of the key concepts and the links between health, water, and sanitation have 
changed over time. The authors first screened 132 conference papers for those that included 
health and sanitation perspectives, and then searched for key drivers that prompted changes 
within the selected 27 papers. The leading research question was whether sanitation and 
related public health issues evolved from medical sciences, or whether other drivers could be 
evident, such as politics, economics, or the drive for modern standards of living and 
convenience? This article is supported by Rautanen (2007a), Rautanen (2007b), and Rautanen 
(2007c), and conference paper by Juuti, Mäki, and Rautanen (2005). 
Article II explored sustainability of community-based water services in the context of MUS 
paradigm. The purpose of this study was to analyse the experiences of the Rural Village Water 
Resources Management Project (RVWRMP) in Nepal in applying decentralized, participatory, 
and empowerment approaches in water services for multiple uses. The analysis and structure 
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of this study followed the conceptual framework presented in van Koppen et al. (2009). The 
study was based on action research, and constituted of both quantitative and qualitative data 
compiled by two of the authors working with the project (Rautanen and Wagle). The overall 
research and reporting process provided the project an opportunity to reflect on its approach to 
MUS in a structured way to further improve the practices. It also gave visibility for the work done 
in these remote locations. It covered the household, community, and intermediate levels. This 
article is supported by two conference papers: Rautanen (2012a) and Rautanen & White (2013).  
Article III takes a cross-cutting theme as a point of entry into exploring rural water services and 
capacity development, namely that of GESI. Article III itself focuses to gender, the analysis here 
broadening the scope to social inclusion and transformation. This was prepared at the end of 
Rural Water Supply and Sanitation Support programme Phase III (RWSSSP III) as part of the 
post-construction related activities. Article III (Rautanen & Baaniya, 2008) is supported by three 
conference papers that focused on GESI in Nepal, see Rautanen and Baaniya (2004), 
Rautanen and Baaniya (2005), and White and Rautanen (2013).  
Article IV takes IWRM as the point of entry into discussing good local water governance and 
MUS for food security, livelihoods, and well-being. Similarly to Article II, Article IV was based on 
the authors’ work with RVWRMP and the need to share and debate the practices with (global) 
water sector professionals to further improve the present approaches and to give visibility for 
the work done in remote areas of mid and far western Nepal. Article IV stems from a conference 
presentation (Rautanen, 2012a) that was later developed into a full peer reviewed article 
(Rautanen & White, 2013).  
Article V searched drivers focusing on one important technical element within the water sector, 
namely sanitation and more specifically, dry sanitation. It was based on 19 scientific papers 
concerning dry sanitation and the dialogues held during the international sanitation conference. 
This article is supported by several sanitation-related conference papers, all focusing on 
sanitation in Nepal: Rautanen (2003), Rautanen (2006a), Rautanen (2009), Rautanen (2012b), 
and Rautanen (2015). 
Article VI focused on behaviour change in the context of sanitation and hygiene. It was based 
on the field work done in the Rural Water Supply and Sanitation Project in Western Nepal Phase 
II (RWSSP-WN II), Nepal, in 2015. This links through the frame of reference into Rautanen 
(2009) and Rautanen (2015). 
The Case Bangladesh is based on an assignment made by the author of this dissertation when 
working as a short term consultant for the Water and Sanitation Program (WSP) in Bangladesh 
in 2006. The task was to design a focused and appropriate capacity-development programme 
to enable local government institutions to strategically plan, support implementation and 
management of, and monitor the delivery of affordable, sustainable, and reliable drinking water 
to communities. The methodology was based on both literature review and field work carried 
out in April–June 2006. Interviews were conducted with the local governments concerning their 
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mandate, roles, capacity, and challenges in undertaking the task in villages where piped water 
pilots were already in progress, as well as various project staff and stakeholders as present 
during the field visits. The first field visit was made to Feni District, the second field visit was 
made to Narsingpur and Fatehpur villages which were located in the most arsenic affected areas 
of Bangladesh, and the third visit to Manikganj District (Rautanen, 2006b and Rautanen, 2006c). 
The Case Tanzania builds on field research done in 2006 when the author worked as the 
research scientist for the Ex-post (Retrospective) Evaluation of the Health through Sanitation 
and Water (HESAWA) Programme (1985–2002) in the three Lake Zone Regions in Tanzania 
(Rautanen, Seppälä & Skyttä, 2006). This is supported by a conference presentation (Rautanen, 
2006d) that compared the approaches to strengthening local capacity in Nepal and Tanzania. 
The evaluation study focused on the sustainability and impacts three years after Swedish 
International Development Agency closed its long-running rural water programme. Among 
others, HESAWA’s operational goals included capacity-building and strengthening at all levels. 
As the research scientist in the evaluation team, the author of this dissertation led the field 
research team. Primary field data was collected through users’ surveys in 36 villages in six 
districts in three regions bordering Lake Victoria. The number of household surveys was 722. 
The survey data was supplemented by the qualitative material obtained from various interviews 
and workshops with key informants at the district, regional, and central levels in Tanzania, and 
with key informants in Sweden and other countries. Secondary data was collected through 
review of a number of documents, studies, and other reference material relevant to HESAWA 
in various contexts.  
Case Guyana focuses on the use of the Knowledge-Attitude-Practices-Beliefs (KAPB) survey 
in establishing a baseline for a capacity-development programme. The material was compiled 
in the water and environmental sanitation sub-project of the UNICEF Guyana Amazon 
Programme in 2000–2002. The main objective of this sub-project was capacity development in 
the Hinterland Regions to assist communities to plan, improve, and maintain existing and future 
water supplies and environmental sanitation systems. The sub-project consisted of the following 
elements that had their own set of objectives, in line with the principles of action research: 1) 
training of the trainers, the trainees being the University of Guyana students from various 
faculties who originated from the Hinterland Regions; 2) training of the selected hinterland 
communities, teachers, and students, as well as community health workers – the KABP survey 
was indeed prepared with reference to water, sanitation, and health for four different target 
groups: teachers, students, households, and community health workers; and 3) production of 
the Water Supply and Environmental Sanitation Promotion Kit (“WUN Kit”), using local 
Amerindian Wapishana language. ‘Wun’ is a Wapishana language word for water. For the 
complete study reports, see Rautanen (2000) and Rautanen (2001). 
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4.2 Key learnings and recommendations (Result I) 
This chapter seeks answers to these questions: what has triggered positive lasting change in 
the past, and what kind of challenges and barriers to change are evident?  
Rautanen et al. (2010) (Article I) took a long-term perspective into sanitation, hygiene and health. 
It considered history of sanitation and hygiene as the history of epidemiology, medicine, and 
public health, as well as the history of industrialization, urbanization, and related urban misery. 
It was concluded that the earliest sanitation driver appears to have been the need to remove 
human excreta and other wastes from densely populated urban areas. It is as ancient as urban 
environments and city states themselves where urban drainage systems were considered to 
serve the dual purposes of waste and storm water conveyance. The need to protect urban 
environments from flooding continued to be the main driver until the industrial revolution 
(c.1750–1850). Similarly ancient are hygiene-related drivers associated with spiritual aspects, 
wellbeing, and also beauty: healing rituals, public baths, and saunas. Scientific knowledge as a 
driver is very recent as until the 1840s knowledge about water and sanitation was based on 
sense perceptions and observations, and subjective experience (Article I).  
The conference paper by Rautanen (2007a), connected to Article I, outlined the history of water-
related development in Nepal. The geographical realities meant that local decision-making was 
a must, while at the same time the interest of the various rulers was in human settlements 
located along the trade routes or religious sites with pilgrim routes. Similar cases are likely to 
exist across the continents: there is always the large rural population who have been and still 
are left to manage their local issues and services on their own. One of the reoccurring themes 
was decentralization. It re-appears in policies over the decades, with varying interpretations and 
equally diverse local applications. Informal institutions represent the resilience where the formal 
institutions fail, also in local water governance (Rautanen, 2007a). The case is elaborated in 
more detail in two related book chapters Rautanen (2007b) and Rautanen (2007c). All these 
were produced in the Academy of Finland funded “Governance of water and environmental 
services in long term perspectives” (GOWLOP) project. See also Rautanen (2007a), Rautanen 
(2007b), Rautanen (2007d), Juuti, Mäki, and Rautanen (2005), and Mäki, Nyangeri Nyanchanga, 
Rautanen, and Vuorinen (2007). 
Path dependencies from pasts to futures are obvious, as the past decisions and the past 
understanding do influence the present state. The past drivers are still evident at present time, 
albeit their content has increased in complexity: what constitutes as ‘wastewater’, for instance, 
has not always been the same as it is now. Aiming for ‘modern’ and ‘convenience’ are still valid 
drivers, but highly cultural and locality-specific constructs. Non-linear developments over time 
are evident, considering that at different localities there are different dynamics. Article I 
suggested that this has much to do with political-economy and political-ecology, i.e. that the 
priorities are often guided by political interests and power rather than ideals, public wellbeing, 
or scientific evidence. Article I recommended more detailed research into antecedent 
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circumstances and contemporary factors contributing to problems and alternative courses of 
action: how and by whom were the alternative scenarios discussed – if at all? This adds the call 
for considering the past into the otherwise futures-oriented frame of reference. 
The spatial differences are evident even when applying conceptually the same system. MUS is 
an example of a locality-specific application that operates across several mandates and sectoral 
policies. Its strongest drivers become evident at local level where the tangible benefits can be 
felt. Yet, its main barriers are more likely to exist at other levels where such as budgeting across 
sectoral budgets can be challenging. Rautanen, van Koppen, and Wagle (2014) (Article II) 
acknowledged that while one water scheme may be relevant for energy sector only, another 
water scheme may be relevant for irrigation, energy, and water supply sectors at the same time. 
Linking the ecological sanitation into MUS concept adds increasingly relevant sectoral issues 
that relate to environment, health, agriculture, and water, including those related to public health 
and food safety. National scaling up of MUS calls for simultaneous action across sectors, and 
equal broad vision across all of them. Working through decentralized systems and local 
government structures is needed as this is where the tangible results are evident and where the 
dynamic application takes place. Even a large-scale MUS must be grounded in its own locality. 
As long as funds are not too strictly earmarked and broad technical capacity is available, no 
national coordination is necessary (Article II). In this regard, strengthening local capacity and 
available local human resources counts as described in Article III (Rautanen & Baaniya, 2008). 
This is further discussed in the following chapter with regard to human resources development, 
and how to integrate it meaningfully with the other dimensions of the frame of reference. 
Rautanen and White (2013) (Article IV) noted that the good local water governance has many 
faces that relate to the protection of public health and safety, environmental protection, 
accountability, transparency, user participation, equal opportunities, balancing equity, efficiency 
and effectiveness in performance, financial sustainability, and transparency. All these are 
themes for the capacity-development programmes. Using MUS as an over-reaching approach 
further broadened the scope and vision, encouraging to move across the sectors and standard 
designs, bringing together green and blue water at the level where it makes a difference; i.e., 
where the tangible changes in livelihoods and poverty can be observed. Article II and IV both 
called for attention to be paid into legal and regulatory framework that makes it possible to work 
across the sectors and sectoral policies.  
All the Articles have acknowledged that diversity is inevitable and needed: what works in one 
locality does not necessarily work in another. This was further discussed by Rautanen and 
Wagle (2009) with reference to post-implementation phase sustainability of the decentralized 
rural water systems. This conference paper noted that strategic direction and local priorities 
vary, and these are constrained by limited resources. Also here the importance of time was 
highlighted: since everything changes in time, also the management practice itself has to be 
able to adapt and change. Future water and sanitation sector should pay increasing attention to 
the overall system dynamics, recognizing that simultaneous changes in a complex system can 
never be fully predicted nor their consequences mitigated by preliminary actions. The authors’ 
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vision for RVWRMP’s post-construction phase was an effective combination of the activities 
related to water safety plan, environmental conservation and watershed management to ensure 
water security and safety, operation and maintenance plan based on the WUCs regulation to 
ensure physical, financial and institutional sustainability, and continued hygiene and sanitation 
promotion. It suggested to continue working with the Community Organizations in institutional 
development and income generation, as well as in scaling up livelihoods activities for food 
security and income. Through securing water for more than purely domestic use but also for 
productive uses, a water project can address rural livelihoods without losing its focus on water 
and spreading too thin across a number of related sectors (Rautanen & Wagle, 2009). 
Four articles and related conference papers introduced two important tools for community and 
local government level good governance, both requiring in-built capacity development. Box 4.1 
describes these as defined by Rautanen (2012a). The author of this dissertation has been and 
still is contributing directly to making these tools and approaches better. The related research 
in terms of both peer reviewed articles and conference presentations show how these 
contributions have been documented, presented, and debated with the global audiences. Table 
4.2 summarizes approaches and working tools, related benefits and drivers, and barriers and 
challenges, as identified in Articles II and IV. 
Box 4.1 Definitions of WUMP and Step-by-Step 
Water Use Master Plans translate the principles of the Integrated Water Resources Management 
(IWRM) into practice at local level. Local institutions have the key role to play in both preparation 
and implementation. WUMPs are prepared to identify available potential water resources, present 
structures and existing plans, and to establish a five-year vision. The WUMP serves VDCs in 
prioritizing, planning, and budgeting. VDC-level Water Resources Management Committees with 
their representatives from each sub-committee ensure inclusion and holistic integrated planning. 
Over the past year they have also adapted the role of VDC WASH Committee as defined in the 
Nepal National Sanitation Master Plan. This integrates also sanitation and hygiene into the overall 
water resources planning context. The individual schemes identified in WUMPs are then included 
into regular local government work plans and budgets. Increasing access to information is inherently 
built into WUMP which is all about making information available for local decision-making. 
A Step-By-Step Approach guides multiple stakeholders through the planning, implementation and 
post-construction support phases. It translates the multi-layered complex principles of good local 
water governance and IWRM into doable, real steps backed up by capacity-building. The very first 
phase is WUMP preparation. As the individual scheme is taken up for implementation, a Water Users 
Committee is established and registered. The District Development Committees approve the annual 
plans and individual schemes, and release the investment funds to Water Users Committees through 
District Water Resources Development Funds. The Step-by-Step approach facilitates the 
information management at the scheme level through Community Mapping, public hearings and 
public audits, bringing the principles of good governance into action. Both Step-by-Step and WUMP 
process are supported by the Gender Equality and Social Inclusion Strategy (GESI). 
Source: Rautanen, 2012a, pp. 105–106) 
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Table 4.2 Summary of approaches and working tools  
Tool Description Drivers and benefits Barriers and challenges 
Water Use Master 
Plan 
Decentralized local government wide integrated, 
participatory and inclusive planning tool; 
operationalizes the principles of HRBA & GESI, 
good local (water) governance, IWRM; 
opportunities for MUS and ecological sanitation 
in addition to water supply, sanitation, irrigation, 
hydro-energy and various agricultural and 
watershed related activities. 
Local demand; holistic and 
inclusive; responsive to different 
needs across sectors; long-term 
vision with immediate action.  
Creates consensus across a local 
government-wide planning units on 
priorities; conflict-
prevention/mitigation. 
Skilled facilitators with open mind to 
IWRM, MUS and other livelihoods 
links needed. Unrealistic 
expectations. More water use than 
water resource management. Lack of 
long-term vision and capacity to relate 
into longer-term changes limits the 
scope and application into immediate 
needs. 
Step-by-Step 
Operationalizes the principles of good local water 
governance, HRBA & GESI at an individual 
scheme level. Can be applied into any type of 
infrastructure schemes. Constructivist capacity 
development Step-by-Step. Transparency and 
accountability; good local water governance at 
the individual scheme level.  
Meaningful participation for 
meaningful plans and results that 
last. Learning by doing for WUSC; 
capacity for planning, 
implementation and later O&M 
increases. Transparency increases 
willingness to contribute.  
Takes time also from WUSCs; lack of 
capacity may limit meaningful 
participation (illiteracy); calls for field 
presence and external support in 
capacity change; skills of field staff 
itself may be a barrier. 
MUS  
Local do-able steps translating IWRM into local 
applications that are responsive to a range of 
needs. Number of combinations give room for 
local adaptation. Opens up new opportunities 
especially in water scarce environments. 
Multiple benefits for a range of 
livelihoods applications. Food 
security. New livelihoods 
opportunities that may not have 
existed before. Cost-efficiency. 
Concept still new. New mind-sets 
needed; technical thinking still in silos. 
Higher cost not perceived as cost-
effective. 
GESI & HRBA 
Strategy and 
Action Plan 
GESI policy that is accompanied with action plan. 
It includes results and impacts oriented 
monitoring to ensure that the policy and 
principles get translated into tangible activities 
and change. Operationalizes GESI principles. 
Constructivist capacity development that adds 
transformation in terms of action items. 
Social, economic personal 
motivators; voice to voiceless; 
empower women as both water 
users and managers; inclusion of 
marginalized communities; 
“services for all”-thinking.  
Limiting attention to numbers 
(quantity) rather than quality such as 
meaningful participation, access to 
assets, sustainability of achieved 
practices, opportunities to use the 
skills and practice. 
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4.3 Findings within three dimensions (Result II) 
4.3.1 Individual level: human resources development 
This chapter seeks answers to the question: what is learned at individual level with regard to 
human resources development?  
Human resources development appears in all articles, cases, and other supporting publications 
as referenced in this dissertation. An example of practical constructivist approach of doing 
human resources development is the Step-by-Step approach (see Box 4.1 earlier). It is not a 
one-off disconnected individual activity, but rather, a series of activities that all constitute 
learning-by-doing and on-the-job kind of learning, building on previous experience (Articles II, 
III, and IV). The leading principle of the Step-by-Step approach was that specific activities, 
including capacity development and physical work, needed to be satisfactorily completed and 
monitored before moving to the next step. This approach identified tasks to be completed and 
training to be done before proceeding from one step to another. Each step involved structured 
monitoring on the basis of which the budget was released in instalments to be remitted to the 
WUSC’s account. The approach aimed at both fully functional physical structures as well as 
active, capable WUSCs that had guided opportunities for learning-by-doing being backed up by 
specific training events and site supervision. Since the WUSC members will be changing, 
capacity development including learning-by-doing cannot be a one-off time-bound activity. 
WUSC itself needs to adopt a continuous learning culture within itself, both for orienting and 
training new members and for improving the practices and services as the priorities and needs 
amongst the users change. (Articles II, III, and IV). The Step-by-Step approach aims to avoid 
the pitfalls as discussed earlier in Chapter 2.5 regarding the weaknesses of community 
management paradigm and less than optimal participation. 
Article III concluded that human resources development can be used to address inequalities 
and empowering women. In this case it was done through providing women with vocational 
skills. This opened up a number of livelihoods opportunities, also beyond the water sector. The 
recommendations from the field included adding such topics as women’s rights, for example, 
into technical trainings. Equity is an aspect of good governance, and refers to all men and 
women having the opportunity to improve or maintain their well-being. Equal participation by 
women and men was not a prerequisite in the earlier Phases I and II of the project being studied 
(RWSSSP). In Phase III, the Integrated Gender Policy had visible results, speaking for the 
importance of having focused policies and affirmative targeted action for specific sensitive 
issues, such as gender and ethnic/caste equality, and social inclusion (Article III).  
Both the GESI and HRBA strategy and action plan, WUMP and Step-By-Step aimed at 
empowerment of the communities, both in terms of individuals and in terms of institutions therein. 
Participation and equal opportunities for the poor and marginalized ethnic/caste groups is not 
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something that will come about automatically. Article III called for specific attention into this 
dimension, especially if the focus is shifted from project-type approaches with close field 
presence into programmatic, sector-wide approaches that rely on existing structures. Article III 
further recommended that gender and poverty-related indicators should be integrated into the 
baselines and monitoring systems, but sheer figures alone may miss the qualitative real 
changes: many WUSCs have women as members while in practice these women may not even 
know they are members! Ten years later it is a normal practice across water projects and 
programmes to have gender indicators, now including also those related to social inclusion.  
Water sector has developed a number of gender-analytical frameworks and related gender tool 
kits, which are effectively integrated into the usual participatory planning tools and monitoring 
and evaluation practices. The plans should pay explicit attention to who benefits and who does 
not benefit from the proposed actions. Furthermore, in formulating a capacity-development 
plans and programmes, and when articulating the substance of related activities, there should 
be close coordination between relevant local authorities and development programmes, 
including the education and health sector actors (Article III). Article III concluded that “capacity-
building should be futures-oriented at all levels and responsive to changes. At the community 
level, capacity building should continue after the actual scheme implementation is completed. 
This is especially true for WUSCs and technical personnel who only find out during the practical 
work whether the skills provided are adequate. Follow-up monitoring should find out areas 
where further training and upgrading of skills are needed to enable local institutions and the 
programme to respond. There is a lot of human potential and indigenous and tacit knowledge 
in the field that should be given an opportunity to flourish. WUSC Networks could serve as 
umbrella institutions for releasing this potential” (Rautanen & Baaniya, 2008).  
The Step-by-Step approach to community management can guide multiple stakeholders 
through the planning, implementation, and post-construction support phases. It translates the 
multi-layered, complex principles of good local water governance and IWRM into doable steps 
and actions backed up by skills development and learning-by-doing. The very first step is WUMP 
preparation. The Step-by-Step approach for micro-hydropower schemes is aligned with the 
funding partners. The Step-by-Step approach for sanitation is aligned with the National 
Sanitation and Hygiene Master Plan (Article IV). All these were essentially constructivist 
approaches.  
With regard to human resources development for sustainable and desirable sanitation, skilled 
people who are aware of the existing options and ready to develop them further are needed 
(Article V). Article V also suggested that dry sanitation technology should be developed to the 
same level of convenience as the water closet systems now provide. Sustainability and tailor-
made products need community involvement and listening to the real users, but also an enabling 
environment from the local planners and decision-makers. It is a must that the recommended 
options are safe from the public health point of view (Article V). Similarly, sanitation and hygiene 
related behaviour change triggering requires understanding of the target population, their needs 
and priorities, before attempting to trigger change (Article VI). All these are relevant notions from 
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the constructivist point of view: there is always a past on which to tailor strategies, approaches, 
and activities.  
Human resource development was one of the corner stones of HESAWA. The capacity-building 
and training activities in the Phase III included initial and preparatory promotion meetings for 
villagers as well as village and ward authorities, promotion meetings for parents of primary 
school children, promotion workshops on HESAWA concept and gender awareness for village 
leaders, and environmental sanitation promotion for village leaders and actors (Rautanen et al., 
2006). Training activities targeting Water Users Groups (WUGs) were extensive, with 5,517 
WUGs trained out of the total number of 5,761 (96%). Many training activities focused more on 
awareness and promotion than actual technical or implementation-related issues. Yet, there 
was also a significant amount of technical training for various village resource persons and 
financial management training for WUG Management Committees and staff. Training for village 
resource persons covered technicians, pump attendants, village health workers, traditional birth 
attendants, and village animators. Village animators and traditional birth attendants were 
equally used to mobilize people to participate in HESAWA activities. This had often stimulated 
other development activities in these villages. The study recommended that future capacity-
building activities should aim at institutionalizing good practices and continuity in the skills 
development rather than aiming at an impressive number of training courses and participants. 
The programme’s supporting capacity-building should pay attention to qualitative changes and 
sustainability, and emphasize pro-poor and gender-sensitive approaches (Rautanen et al., 
2006). 
Human resource development was the leading theme in the Case Guyana (Rautanen, 2000, 
and Rautanen, 2001). The findings indicated that there was a lot of interest in the communities 
in water, environmental sanitation, and health, but that there were also several beliefs that were 
not necessarily correct, even if under specific circumstances they could be. For instance, if the 
rainwater catchment system is kept clean from the gutters to the storage tank, it is likely to be 
also safe for drinking. But when the systems are not completely maintained, as was manifested 
by water test carried out at the hospital, the water can be seriously contaminated by bacteria of 
faecal origin. The respondents, including the health workers themselves, were usually only 
aware of diarrhoea and not about other water-related illnesses. Oral Rehydration Salt as the 
treatment of diarrhoea was well known even if there still were a lot of questions about how one 
can get diarrhoea and how to prevent it. This information was needed in such a format that 
makes it available where it is needed and in a language that is understandable. It was also 
recommended that the children should receive a more active role in the overall development of 
the community as they were already giving a strong input into daily life by cleaning up the yards, 
burning the rubbish, and carrying water, to mention but a few of their daily tasks. Their ideas 
could be very valuable as well as innovative. The self-supply and capacity to change from within 
is highlighted in the scattered rural villages, such as are found in Guyana hinterlands.  
The Case Bangladesh, focusing on the local government level, acknowledged that its members 
themselves can have very diverse educational and professional backgrounds and interests. 
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Educational level can range from barely literate to a university degree, and professional 
experience from farmer or housewife to teacher or influential businessman. The support groups 
can be equally diverse, from informal groups of professionals such as teachers or health 
workers to more formal groups, such as those established under the local government structure 
as sub-committees. These committees should also have other members than elected members, 
usually professionals. From an individual person’s point of view, high social capital due to 
involvement in the various groups and local government had potential of being an added benefit 
in the capacity-development. Active individuals are well connected internally and externally, and 
can show strong leadership. The potential within social capital of at least some of the individuals, 
if not all, would add another layer of sustainability to the capacity-development programme. 
Numerous people get training from a range of NGOs and international NGOs alike, but may not 
get opportunities to use these skills if and when the individual programme has phased out. Local 
government human resources database could provide further opportunities to use the skills. 
These aspects were discussed in both Rautanen (2006b) and Rautanen (2006c). 
In conclusion, the approach to human resources development benefits from constructivist 
approach: it has to stay sensitive to multiple realities and the past experience and knowledge of 
the individuals therein. While the past matters, there needs to be a continuum to the future as 
well: training as such does not result in better water services or improved sanitation if the trained 
people do not get a chance to apply these skills. This vision should be clear: where exactly the 
training is aiming at, how and whom will it benefit over short and long term? Such as the Step-
by-Step approach give a meaningful path to follow, and such principles as GESI ensure that all 
have equal opportunities to benefit regardless of gender or social group. 
4.3.2 Organizatorial and institutional level 
What are the lessons that relate to organizations and institutional development? What are some 
of the findings relating to these dimensions of capacity development? 
Article II noted that RVWRMP provided intensive support for participatory planning and 
implementation – and institution-building to that end – embedded in local government. These 
two tools that aimed at building resilient WUSCs with a sense of ownership were: WUMPs 
covering the lowest tier of local governance structures (Village Development Committees) and 
the scheme-specific Step-by-Step approach to guide individual scheme-planning and 
implementation. These approaches considered communities as the core group of stakeholders, 
and therefore their values, perceptions, needs, and traditional knowledge and related ways of 
'living with water' were taken into account as much as possible. This was expected to build a 
sense of ownership for the constructed infrastructure and appreciation of the services delivered, 
and assumed to lead to more sustainable future than without the sense of ownership (Article II). 
Sustainable future was further discussed in detail with regard to RVWRMP’s approach to post-
intervention period.  
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Rautanen and Wagle (2009) identified the following process elements for sustainable rural water 
management, relevant for organizatorial and institutional levels, all calling for attention to 
capacity: 
 Character of planning, implementation and post-construction phases; 
 Success and nature of institution and capacity-building efforts, both within WUSC itself 
but also within the community (Community Organizations; livelihoods groups; local 
private sector; institutional linkages from community to district level); 
 Diversity, multiplicity, and adaptability of supporting functions and activities; accounting 
for diversity and dynamism; systematic application of the principles of good water 
governance; 
 Systematic operationalization of GESI strategies for equitable access to services and 
other benefits. Especially critical in post-conflict context where the root causes of the 
conflict directly related to social exclusion of large parts of the population, based on 
class, caste, gender, ethnicity, religion, language and geographical isolation; 
 Understanding and use of local knowledge, skills, initiative, resources and constraints; 
attention to indigenous technologies and practices; research and development in this 
regard; and 
 Recognizing the influence of external conditions, including such as the political 
instability in post-conflict era and the natural environment (landslides, water scarcity, 
topography, etc.). 
Article III focused into women being trained in technical works, to training of trainers, and also 
to the role of local NGOs and CBOs in capacity-development programmes. Dynamic capacity-
development activities focusing on CBOs should build on their previous experience and 
educational level as well as the community-specific situation. The links between the local 
government institutions, present and future development projects and programmes, and local 
CBOs need to be established and formalized as these trained CBOs do represent potential for 
providing sustainable human resources for their locality. Continued development and motivation 
of the trainers need attention. Article III concluded that the local level institutional development 
matters for women. The women interviewed pointed out that women have to work harder to gain 
respect, to show that they can. Many women were providing their work for free or with less pay 
than their male colleagues. WUSCs and other institutions that can provide job opportunities – 
such as NGOs working in the sector – need to be encouraged to pay attention to trained and 
skilled human resources. This could be in-built into both formal and informal code of practice 
but it needs to be explicitly addressed as otherwise the traditional thinking will lead. Similarly, 
the role of local governments in terms of having records of skilled and trained persons should 
be considered as part of capacity-development programmes (Article III). Rautanen and Baaniya 
(2004) and Rautanen and Baaniya (2005) provided more details on interviews and issues raised 
by both the women technicians themselves, and those who facilitated the interviews. This calls 
for adding an additional GESI lens into the capacity related debates and to its various 
dimensions.   
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In Case Tanzania institutional development included but was not limited to human resources 
and organizational development. It also involved change in and transformation of social systems. 
In general, institutional development was seen to embrace three levels: individual actors, 
organizations, and social systems, and to consist of a broad range of activities at each of these 
levels. The National Water Policy 2002 introduced an entirely new approach to implementing 
water supply, sanitation, and water resources management: the traditional centralized approach 
was changed into decentralized approach, already practiced in HESAWA. In the new approach 
“User groups are not only responsible for operating, maintaining and sustaining the 
infrastructure; they are also responsible for planning and managing it” (Ministry of Water, 2006, 
p. 3). In this context, the National Water Sector Development Plan recognized that the capacity 
gaps at district and regional levels created a major challenge to sustainable water supply 
nationally (Ministry of Water, 2006, p. 4).  
At the village government level, the Village HESAWA Committees were established in 92% of 
the villages. The village government representatives and some district level personnel 
appreciated this as one of the key positive features of HESAWA, which also enhanced capacity 
at the local level. Village HESAWA Committees were basically answerable to the Village 
Governments and were considered crucial for sustenance of the programme results in the 
communities during HESAWA. After HESAWA, 64% still existed at the time of the study, some 
44% were considered still active. Occasionally Village HESAWA Committees were mixed up 
with the Water User Groups (WUGs) and in some areas people still associate HESAWA with 
the Village Government. The institutional performance and sustainability of the Village 
Governments varied and depended largely on the overall leadership. Accordingly, in those 
cases where the Village Government Chair had been a strong individual with good (political) 
leadership qualities, the Village Government’s performance had been successful.  
WUGs were formed beginning in the mid-1997 and further consolidation took place in the last 
phase in between 1998–2002. WUGs were created in response to the challenges encountered 
in the previous phases, and considered by many key informants as a turning point. WUGs 
transferred ownership and management of water facilities from the Village Government to the 
users themselves. This was intended to empower the local community to take a proactive role 
in operating, maintaining, and safeguarding the water installations. More importantly, WUGs 
were the corner stone for sustainability of the Programme. The mode of WUGs formation 
provided room for participation of water users in a specific neighbourhood, a level even lower 
than a village. The formation of WUGs coincided with the adoption of the “Rural Water Policy” 
(1997) which emphasized community management and ownership of water supply schemes. 
By the end of the programme, a total of about 5,700 WUGs with estimated committee members 
of about 66,000 had been formed and trained. The WUG committee members were trained for 
three days on how to manage water facilities including hygiene, education, and skills on pump 
repair, as well as provided with necessary tools. In addition, the village and ward leadership was 
given training on participatory monitoring, management skills, vision, and leadership. (Rautanen 
et al., 2006). 
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With regard to institutional development in Case Bangladesh, community-based initiatives 
emerged as one of the means of delivering safe water. Since 1995, demand for better service 
levels for safe drinking water has emerged as a response to the detection of arsenic in shallow 
ground water and increasingly densely populated rural settlements. Many people were and still 
are used to having a hand pump close to the house and are reluctant to give up this convenient 
water source in the face of arsenic contamination. Desire to improve service levels through 
piped water supply called for a more complex institutional arrangements as that required private 
tubewells. At the same time piped water systems required different type of capacity 
development, financial resources, and technical know-how to enable sustainable services, safe 
drinking water, scaling up, and replication. The small-scale providers and NGOs were 
demonstrating greater capacity in delivering water and sanitation services than the local 
governments. An increase in Micro Finance Institutions in rural areas opened opportunities for 
private providers to deliver point source water supply to the consumers on direct payment. 
Generally, the small-scale providers continue to be vibrant in rural Bangladesh. In 2006 it was 
widely acknowledged that the current institutional arrangements for water supply and sanitation 
services were poorly equipped and coordinated to face the new challenges. The supply-driven 
approach was openly criticized for being inefficient, unresponsive, centralized, bureaucratic, 
and not accountable to local users (Rautanen, 2006b).  
In Bangladesh, the Sector Development Plan Fiscal Year 2011–25 called the local government 
institutions “to take the lead role in coordinating local service delivery activities” (Government of 
Bangladesh, 2011, p. 41). Yet, capacity for the local government institutions to do this remained 
a challenge. At the local level, the union water and sanitation committees were generally found 
weak. The NGO Forum for Drinking Water Supply and Sanitation used 16 performance 
indicators to assess the capacity of the local governments participating in their programs. The 
assessment showed that 50 percent were capable of leading implementation of water and 
sanitation activities satisfactorily, while 35 percent were partly capable, and the remaining 15 
percent were less capable (Government of Bangladesh, 2011, p. 152).  
Programming for a context-relevant, appropriate capacity-development programme needed to 
be aware of the various institutional options for the rural water and sanitation service delivery. 
For instance, with regard to sanitation as a decentralized option, Article V calls for innovative 
approaches into how to involve the private sector to ensure the necessary technical services: it 
should not be expected that individual house owners are willing to maintain the systems 
themselves or have an interest in gardening, among others. 
4.3.3 Enabling environment 
What is learned with regard to the enabling environment, and what seems to be missing?  
The projects being studied were constantly developing their approaches, monitoring practices, 
and capacity-development components to make it relevant and appropriate in a very diverse 
environment where all local governments had their own dynamics, socio-economic and cultural 
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realities, and their own face of poverty. They acknowledged that there were no ‘one-size-fits-all’ 
solutions but that it is possible to develop tools and approaches that allow local application. The 
planning, prioritization, and institution-building appeared to be robust even in the highly 
politicized context with no elected councillors in place. Rules, regulations, and policies related 
to local development were in place and supportive even across the sectors. In the MUS 
paradigm, this scope is further broadened through a range of livelihoods applications to further 
address food security and climate adaptation strategies. Capacity-development aspect cut 
through every plan and related action, many issues venturing into something new; e.g., home 
garden related practices or micro-hydropower were something entirely new in most locations.  
Articles II and IV studied a project that had gone beyond theory and piloting to broad-scale 
implementation in a difficult socio-cultural and geographical environment in the poorest districts 
of Nepal. The study explored the first-hand experiences, tools, and lessons learned to contribute 
to further policy debate. It used community-based MUS as the leading theme. MUS is a 
participatory approach that pays attention to the multiple domestic and productive uses of water. 
The technical options included combinations of water supply, conventional and non-
conventional irrigation, water mills, and micro-hydropower. Sanitation and hygiene were always 
included as goals of their own right, not as competing for priority with anything else.  
In RVWRMP, MUS was the point of entry in scheme identification and as an approach for 
planning with communities. This was whether or not the staff actually used the word ‘MUS’. 
Basic livelihood activities benefit all working areas and focus on home gardens to improve 
nutrition and generate small incomes. Advanced-level livelihood activities build on sub-sector 
analysis of viable products and services that also consider aspects such as access to markets 
– many of the RVWRMP working areas are far away from accessible roads. This integrated 
perspective opens up smart combinations of water sources and integration of existing 
infrastructure into new designs, among others. In practical terms this means, for example, that 
standard designs used at intermediate level should allow for local applications, such as 
additional reservoir tanks and irrigation structures in what is traditionally considered as gravity-
flow piped drinking water systems (Article IV).  
Another highly policy-relevant item was the GESI strategy to ensure active, free, meaningful, 
and equitable participation. Article III and supporting GESI related conference papers (White & 
Rautanen, 2013; White & Rautanen, 2015) discussed how the GESI policies can be both 
mainstreamed and made targeted across the Step-by-Step approach, WUMP, and related 
monitoring practices. It prioritizes women, disadvantaged ethnic and caste groups, indigenous 
people, the ultra-poor, and other groups that are often excluded from services, decision-making 
processes, and related benefits. White and Rautanen (2015) underlined how the projects 
contribute to achieving universal access to water and sanitation for all, empowering rights-
holders to claim their rights and enabling duty-bearers to meet their obligations. They build the 
capacities of local government level duty bearers and raise awareness at all levels regarding 
rights to water and sanitation.  
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The projects use two main strategies (White & Rautanen, 2015, pp. 19–20): 
 Mainstreaming HRBA and GESI principles by integrating these at all levels into policies, 
planning, implementation, monitoring and evaluation. For example GESI and HRBA 
aspects are taken into account when preparing local government level five year master 
plans, and when planning individual schemes; all training events have integrated HRBA 
and GESI aspects within the existing curricula; monitoring at all levels and related 
reporting have HRBA and GESI indicators, reminding all involved of these principles. 
Both normative and cross-cutting criteria are considered. 
 Undertaking targeted actions to supplement the above where mainstreaming alone 
would not suffice. Gender-specific interventions will sometimes need to target women 
exclusively, men and women together or only men, to enable all groups to participate 
in and benefit equally. Disadvantaged groups will need specific attention. An example 
is adding a confidence building workshop prior to the main local government level 
planning workshop to encourage the disadvantaged groups and women to participate 
and to get their voice heard. 
To conclude, enabling environment is a must for catalyzing change. Enabling environment is of 
utmost importance for capacity development which by definition is about change. Enabling 
environment is close to what Otoo, Agapitova, and Behrens (2009) earlier discussed about 
capacity for development in terms of making resources available for change. As related earlier 
in Chapter 2.1, increasing the capacity for development, by extension, is a process of socio-
political, policy-related, and organizational change; and learning is seen as a strategic 
instrument of economic and social change. If the enabling environment is not in place, the 
capacity development effort will have sub-optimal results as the full potential cannot be realized. 
With specific, more sensitive themes, such as HRBA and GESI principles, or certain aspects of 
good governance, it will not suffice that the policies are in place if these are not also monitored 
and enforced accordingly. Cross-sectoral approaches such as MUS still suffer from the lack of 
enabling environment that allows operating across sectors. 
4.3.4 Sanitation and hygiene matters 
Sanitation and hygiene are priorities of their own right. They are closely linked to access to water 
given that the lack of water can undermine the best efforts. Sanitation and hygiene are about 
dignity, convenience, public health, clean water and healthy environment, security, and general 
well-being of the citizens. All these are issues and concerns for local governance, and call for 
various types of capacity. At the time of completing this synthesis, the Nepal National Sanitation 
and Hygiene Master Plan has placed the local governments into a leading role to make the 
universal sanitation overage come true. This in turn, calls for more diversity in both approaches 
to behaviour change and in terms of technological solutions. 
Gerwel-Jensen, Rautanen, and White (2015) (Article VI) described how behaviour change is 
achieved via ‘trigger-based’ approach applied at both community and individual levels. Here the 
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challenge has been the sheer number and diversity of people to be reached: how many 
‘triggerers’ need to be trained and effectively mobilized to trigger one million people? Triggering 
activities are supplemented by behaviour change communication (BCC) via other channels, 
including street drama, rallies, and radio broadcasts. At this stage still, any sanitation option is 
valid, the target being in open defecation behaviour. BCC is most efficient when it is focused on 
limited number of behaviours, preferably only one behaviour at the time. Adaptive change 
management approach considers the behaviour change at individual and collective levels, 
encouraging these individual units to design integrated systems based on their own 
understanding of what is desirable and possible. The question remains to what extent the 
already complex world of sanitation and hygiene gets even more complex if a specific 
technology choice is added, such as ecological sanitation or even more specifically, dry 
sanitation? If this is further linked into MUS and service delivery thinking, does the core message 
get diluted? (Rautanen, 2015, and Rautanen, 2012).  
With regard to non-conventional sanitation, Rautanen and Viskari (2006) (Article V) suggested 
that at the policy level it is politically difficult to commit to unconventional options if there is no 
reliable, first-hand experience from their real-life performance: therefore, experiences have to 
be effectively shared. Rautanen (2003) acknowledged that the key problem related to sanitation 
is more than a question of policies and resources, health awareness or education. It is more 
than a socio-economic or a cultural question alone. Toilet culture is about culture, and cultures 
do not evolve over night. There are changes that can take place within a very short period of 
time, but to get something new rooted into a culture takes time, for so does to change long-
accustomed roles and practices. Sanitation is also a governance issue, whether dry or not dry, 
as summarized by Rautanen (2006a). There are additional critical questions relating to 
sustainability, scaling up, cultural acceptability, affordability, and safety. It is obvious that we still 
need more practical experience under various climatic and socio-cultural settings, together with 
related reliable and vigorous, impartial monitoring and data related to costs (Rautanen, 2009). 
Article I suggested that sanitation policies should also address social objectives within the 
framework of particular social, economic, political, technical, and environmental constraints, and 
be integrated across sectoral thinking. All these link into capacity development in several ways, 
both in terms of having human resources and both informal and formal institutions, and in terms 
of having the kind of enabling environment that make the different options possible. Figure 4.2 
was modified from Article V, adding the productive uses, linking irrigation and organic fertilizers 
into MUS. Capacity change needs to apply to several layers of this figure, both from technical 
and social points of view: the technical options need to be culturally sensitive and responsive to 
what people want and accept.  
Article V recommended to continue systematic research at scale: even if a number of pilot 
research and demonstration projects had been carried out, more real-life and long-term 
research at scale was needed. In this context, strong advocacy and educational component was 
recommended to inspire (political) confidence to commit to dry sanitation. Sound technical 
design, good workmanship, and durable materials are important as poorly constructed options 
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are not sustainable and may prove to undermine sanitation improvements in general, whether 
dry or not. Article VI, in turn, made several recommendations on how to target behaviour change 
communications campaigns in a more meaningful and effective way, both before the actual 
behaviour change triggering and after it. All these have implications for capacity development 
both horizontally and vertically.  
 
Figure 4.2 Bringing ecological sanitation and MUS together  
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5 DISCUSSION AND REVIEW 
5.1 Searching for a dynamic frame of reference  
Utilizing the findings from the Chapter 4 (Result areas I and II), and looking back into the Chapter 
2 (Literature review), this chapter discusses how the present frame of reference can be 
improved by adding futures-thinking to make it more dynamic and responsive to change that 
may not always be predictable. What kind of frame of reference could work at policy, programme, 
and project levels? These were the research questions for Result III. This chapter also 
triangulates the findings and provides insights into the validity and reliability of the results, and 
gives the assessment and self-evaluation. It concludes by making suggestions for the 
dissemination and further use of the results. Figure 5.1 adds details into the frame of reference 
and the various dimensions discussed in this chapter. 
 
Figure 5.1 Detailed frame of reference 
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In 2006 the author of this dissertation compared the approaches in between two conceptually 
very similar bi-lateral rural water and sanitation projects in Tanzania and Nepal. That conference 
paper concluded that capacity was not static and it could not be described by a linear change: 
it was about incremental changes and even side-steps. Local governments’ capacity to manage 
more efficiently the present and assume new responsibilities in the future was built on the 
previous experiences and capacities. The underlying question was whether the local 
governments were truly utilizing all their opportunities and resources that they could have been, 
as efficiently as they could have done? What were and are now the incentives for doing so now? 
When or under what kind of conditions it can be said that “a local government body has capacity 
to perform a given responsibility” and that this is on a sustainable basis? How can we know 
when this capacity is institutionalized into the local government structure, and when it is merely 
dependent on individuals? The study suggested that the future vision of “a capacitated local 
government institution” should be equally clear as the shared understanding concerning its 
capacity now. The same applies to good water governance: the vision must be a shared one 
with real and measurable road map (Rautanen, 2006a). 
Over time the practices are likely to get their own interpretation and adaptation from the original 
model, and this plurality in local governance needs to be appreciated. For instance, policies and 
related laws and regulations may state that WUSCs should periodically re-elect their members. 
Yet in practice, the resigned, deceased, or otherwise missing members continue to be missing 
until something, usually major damage such as a landslide that needs immediate attention, 
triggers the committee back into action. The mechanisms of new WUSC members getting 
selected and oriented is less understood but as long as new members are selected and get 
oriented, this is not a problem. The problem is if a WUSC cannot deliver, i.e., fails its service 
provider role. The call for adding a time dimension into the present is already evident at this 
time. 
Given that everything changes in time and that the change is not linear, the revised frame of 
reference becomes a three-dimensional matrix. The question is how the different systemic 
layers change in time, interact with each other now and over time: the nature or quality of the 
interaction may also change over time. Projects and programmes providing capacity-related 
interventions need to pay increasing attention to results and impacts, and how these change in 
time. Post-intervention support and monitoring are needed to ensure that the target group has 
benefited and institutionalized good practices. Chapter 2.8 Capacity for Sustainability discussed 
some global findings in this regard. One key driver that appears in all articles relates to 
motivation and incentives: motivation of the local governments, water user groups, their 
(technical) support persons and organizations, and individuals therein. This study recognized 
that these are community-specific, even within one country or region. Small, tangible, and 
sustainable steps are needed in each to show the direction, but in such a manner that 
consequent change and adaptation remain possible. Capacity of the local actors both at the 
community and the local government level are critical, and hence, the good governance with its 
multiple dimensions is added. Pearson (2011) adds individual-level variables including 
motivation, existing capacity levels, and specific job-training needs, and organization-level 
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variables including internal reform policies, restructuring, and senior management commitment 
(p.30).  
Time is a factor, and the fact that the timelines of different processes do not meet each other 
has to be considered. For instance, the design period of a rural water supply scheme in Nepal 
is typically 15–20 years. Within that time period, many issues will change, from individual WUSC 
members to water source availability to land use to policy environment to political economy at 
large: certain support functions may cease to exist, another ones open up. Figure 5.2 captures 
the change in time showing the two approaches and tools as discussed in Articles II and IV. 
Here WUSCs as the service provider move and change in time. At a certain point, there are 
more WUSC members who did not benefit from the initial learning-by-doing (Step-by-Step), the 
transition from one group dynamic into next one being one of the critical junctures.  
 
Figure 5.2 Approaches and tools 
At intermediate-level, post-construction support for the capacity development of new WUSC 
members is lacking in the study cases. These type of post-construction support services are not 
institutionalized at the local government level at this time. While local governments in many 
countries do have the service delivery authority, this is not recognized as such, and the 
centralized line agencies continue to be regarded as both the service delivery authority and the 
producer. Figure 5.3 adds the time dimensions into the initial frame of reference, drawing 
attention to the fact that the changes at various dimensions do not happen simultaneously at 
the same point in time, and that the various layers do overlap, feeding each other. 
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Figure 5.3 Changes in time 
Complexity is a given when multiple factors, actors, and perspectives on a situation exist, and 
the situation itself is unstable. The sustainability of a water scheme and its WUC requires 
identifying the significant factors or variables that can be addressed by existing resources: the 
pillars of resilience, the strong points which help a WUC to carry on regardless of external 
shocks and unpredictable changes. This is where complexity and system dynamics have to be 
recognized and the relative strengths of a WUC in a given location identified. Strengthening the 
resilience of a community becomes the key, rather than attempting to construct technical 
facilities alone or establish structured WUCs that “last forever.” They will not (Rautanen, 2007b, 
p. 56). 
Schools have an important role to play as drivers for change, both for initiating and maintaining 
it. Schools and other educational institutes are an obvious factor in any capacity-development 
programme that deals with human resource development. As concluded by the Case Guyana, 
health workers and teachers were often among those key persons who had a strong personal 
influence on the present and future state of the community. Especially teachers were seen as 
role models, not only for the children but also within the wider community. Teachers noted that 
parents and other adults could be sensitized on these issues through Parent-Teacher 
Associations. The importance of school water supply and sanitation is widely agreed, but in 
practice across the developing world these facilities continue to be sub-standard or non-
functional. In Case Guyana none of the schools had a reliable water supply, also lacking safe 
and hygienic child-friendly sanitation facilities. 
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With regard to cross-cutting themes, Article III recommended that gender-sensitive capacity-
development activities should be made an intrinsic part of any effort in the water sector with 
relevant monitoring procedures and follow-up. To highlight continuity of these principles, 
attention should be paid into the post-construction phase. The Article also suggested to sharpen 
gender-sensitive approaches by truly encouraging women to come forward, for instance by 
providing tailor-made courses for illiterate women or special group events organized close to 
the cluster of households. A series of short events could give an opportunity to women who 
often have children and other family members to look after, and may not have the time or social 
approval to leave the house for long periods of time to attend training elsewhere. It also 
suggested to pay attention to the enabling environment after the interventions are completed to 
ensure that there will be opportunities to utilize the newly acquired skills in addition to learning 
them. All these have a characteristic of a positive trigger of change. 
Articles II and IV were about MUS. In this study, the community-managed MUS approach took 
the notion that people will use water for productive uses and livelihoods anyway, whether or not 
their water system was designed or even had the capacity to do this, with the risk of 
compromising the basic water supply needs of other users and possibly leading to conflicts. 
MUS is more than a technical design or technical option. At the community scale, MUS 
considers all uses, users, sites of use, and water resources and infrastructure holistically 
through a participatory approach. MUS is essentially an integrated perspective that pays 
attention to smart combinations of water sources, existing infrastructure, and also to livelihoods 
potential, among others. MUS is embedded into IWRM thinking, operationalizing the principles 
through multiple local applications. MUS is also about service delivery at the local level (Smits 
et al., 2010). This is one of the service delivery models whereby by definition the system is 
potentially about a number of services: water supply, irrigation, and energy, and through these, 
agriculture, small cottage industries, and other rural livelihoods. This results in having a number 
of service authorities as well, adding more dimensions into governance context. Here those 
involved need to appreciate the cross-sectoral creative interplay, and to ensure that this is 
functionally enabled from the enabling environment point of view. Too narrowly defined 
mandates, policies, and budgets do not encourage this. 
This study suggested to add ecological sanitation into the MUS paradigm based on the 
conclusions made in Article V. Water sector includes by definition environmental considerations 
and more specifically, sanitation. Environmental issues, such as sanitation, drainage, solid 
waste management, and wastewater disposal, with land use related dimensions, are all directly 
linked to water: its quantity, quality, and availability. IWRM and MUS cannot ignore these 
aspects, especially where there is an increasing population density with an increasing standard 
of living, and planned or unplanned land use changes are evident. It is important to assess the 
situation case by case when starting any capacity programmes. In some locations, for instance, 
vector control may be of utmost importance, and could be easily linked into other themes. In 
this dissertation, ecological sanitation was included into the MUS concept, linking the productive 
uses of water and productive uses of sanitation. This is closely linked to the need to identify 
incentives for sanitation improvements at various levels, from the national policy level to local 
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action level, and also to consider sanitation as a service. Attitudes and beliefs guide behaviour, 
also in the context of an enabling environment. This is a capacity-development issue: if the rules 
and regulations do not allow to construct dry systems, it will simply not be done, however 
convenient it would be otherwise (Articles V and VI). 
5.2 Emerging shape 
The futures-thinking acknowledges that there is always the past, or rather, pasts, and that there 
will always be the future, or rather, futures. Each water scheme, its WUSC, the related local 
government and other institutions, all have their history both as institutions or organizations, but 
also in terms of individuals involved. Similarly, the factors operating the enabling environment-
sphere do have the past policies and politics that they build upon, and there is no one fixed 
interpretation of these either. Similarly, in the future there will be numerous options and 
opportunities, decisions to do or not to do – also this is a decision and alternative pathway. The 
‘capacity cube’ (Figure 5.4) represents the ‘presents’ that move across its different dimensions 
and in time: even the present is not one state or reality, it is not fixed.  
 
Figure 5.4 Frame of a capacity cube 
Here the time span from 0 to ‘N’ represents the time within which the intervention, project, or 
programme operates. Time ‘N+1’ points into the future, and ‘-M’ into the past that may have an 
entirely different time span. The ‘capacity cube’ has four axes: 1) time, 2) enabling environment, 
3) institutions including both organizations and individuals therein (human resources), the fourth 
dimension and result being services that move in time. Capacity is an integral element of each 
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axis, shaping the services and pathway in time. Capacity-related questions need to be asked 
with regard to each axis. As discussed in the Chapter 2.1 earlier, in many capacity-related 
definitions its process nature is evident. All these are in constant flux, the axes merely assisting 
in framing the boundaries of the intervention. Complexity increases when moving along the axes, 
whether this takes place in present time horizontally or across the time vertically. The closer to 
‘0’ the point of interest is, the less complex it is, and the more one-dimensional and narrower 
the aspect is.  
Framing the cube allows the project or programme planners to establish the external frames of 
reference to give shape for the time dimension. The ‘cube’ (Figure 5.4) visually draws attention 
to the outer limits and realities, the dynamics within the layers and their combinations, and the 
scope that lies within. Each project or programme, or each scheme and its WUSC, would take 
a different shape, and move through their own unique path. Yet, all this should take place within 
the given resources, policies, institutions, laws and regulations, and other factors that create the 
system boundaries. The question is, where and what are these boundaries? What is the harm 
if the case moves outside these boundaries? How many unknown or unpredictable layers are 
there? What kind of visible or invisible incentives or disincentives are there that affect the chosen 
path and eventually the entire shape? Are there powerful incentives keeping the shape within a 
narrow scope? These are relevant questions especially when moving across different sectors 
where one sector may be the bottleneck, the one with more narrowly defined policies and 
budgets, for instance. The laws and regulations may indeed create so strong boundaries that 
crossing these could be downright criminal! IWRM and MUS applications are likely to face this 
dilemma.  
The ‘cube’ serves as a futures-oriented frame of reference. As discussed earlier in the Chapter 
3 Methodology, Bell (1997) outlined six topics that refer to existential phenomena that aid in 
delineating alternative descriptions and assessments of the future (pp. 174–175). The cube 
provides frames within which to reflect each of these: present images of future and expectations 
for the future; beliefs about the most likely futures; the goals, values, and attitudes, hopes and 
fears, the preferences; present intentions of people to act, their motivation and other drivers; 
obligations and commitments to others; and knowledge of the past. These can be approached 
from individual, and also from organizational/institutional perspectives. 
Setting everything in time allows the planners to reflect how changes in some processes will 
affect the others. Working through ‘cube’ should bring clarity to avoid fuzzy initial setups that do 
not hold when moving in time. Capacity development programme flows within this setup, aiming 
to provide relevant capacity given the overall setup. Even identifying the items for the ‘enabling 
environment’ layer can be an eye-opening exercise: in this sphere there are the formal policies, 
laws, and regulations, including the impact of the past policies and the expected impact of the 
future policies; political economy of development both at the national and global level, and such 
informal enabling environment related factors as local power relations and social capital. All 
these have potential of being positive drivers, truly something enabling that could be actively 
utilized as such, or of being downright barriers. Uncertainty with these needs to be considered 
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if the link is considered to be critical. The questions to ask for instance with regard to enabling 
environment (Figure 5.5) include such as what were the past policies that shaped the present? 
What are the present policies that will shape the intervention period? Are these likely to stay the 
same over the intervention period? Are they likely to be the same at the end of the intervention 
period? What is likely to change in the future? How are these affecting the way the services are 
provide at different times, or how people expect that these services are provided? (Article I). 
 
Figure 5.5 Change in time – the entry point 
Identifying the interplay in between the axes in the ‘4D’ space is another eye-opening exercise 
for the planners and policy makers: what are the critical links, what does not have an effect, 
what does? What do we know, what we do not? What is something that nobody who should 
know it wants to talk about? What is the topic that gets ignored given its sensitive nature, or 
given its political inclination? For instance, in many policies across the sectors, a lot is expected 
from the local governments. Yet, their mandate and boundaries, and the way they are resourced 
both in terms of human and financial resources, do not match the expectations. Does this 
indicate that perhaps the central level does not want to get decentralized after all? At the same 
time the citizens’ expectations do change.  
Even if the design life of a water structure is technically up to 20 years, the expectations for the 
water services will change. Services in the past may not have been what they are at the start of 
the project or programme at time ‘0’, and while the intervention may aim at providing services 
at time ‘N’ at the end of the intervention period, the services at time ‘N+1’ are likely to be again 
different. Similarly, the institutions change: moving from narrow sectoral scope towards IWRM 
75 
and MUS with ecological sanitation services requires more from the related institutions. It adds 
more institutions, organizations, and humans, given that the scope is broadened across a 
number of sectors: water, energy, irrigation, agriculture, and livelihoods at large from home 
cottage industries to multi-purpose cooperatives.  
Adding MUS with ecological sanitation here adds more potential drivers but also barriers into 
the enabling environment sphere, and calls for more nuanced understanding of the institutions 
and humans involved. Figure 5.6 adds the layer of possibilities into the ‘dynamic capacity cube’. 
The surface illustrates the various combinations while at the same time staying within the 
established boundaries. None of the cases ventures outside the agreed outer limits, but rather, 
self-organize themselves within the agreed frames of reference. Figure 5.7, in turn, has cases 
that do venture outside the boundaries. The questions to ask include such as under what kind 
of circumstances this is likely, and under what kind of circumstances this is also acceptable, 
even desirable? Can we find solutions to wicked problems by crossing these boundaries?  
 
Figure 5.6 Change in time – within limits 
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Figure 5.7 Change in time – crossing the limits 
The following cases are identified in Figure 5.8 to describe how the planners could use this type 
of tool to establish a vision and to frame a programme or a project in time, exploring the different 
capacities and related processes within each dimension. The #1 represents a straightforward 
institutional setup established at the start of the intervention to cater for a single sector service. 
It is established as a complex system that entails several institutional and organizational setups; 
for instance, community groups, local governments, contractors, and other private sector 
service providers. Yet, it operates within one single sector, and hence the position with regard 
to an enabling environment is close to ‘0’. Over the course of intervention more sectors get 
included into the case, and it starts moving towards more complex enabling environment by the 
end of the intervention (#2), for instance, by encouraging MUS and livelihoods applications. At 
the end of the intervention the immediate stakeholders need to decide the direction (#3) that 
may or may not be within the intervention period. 
If the enabling environment does not support the more complex setting, the beneficiaries may 
venture back into single-sector mandate and more narrow scope of services simply because 
the supporting environment does not exist. Or as in the case #6, the initially more complex 
scheme simply decides from the beginning to keep itself as “drinking water supply only” even if 
over the intervention period it operates in the MUS context. Here the path is different, the options 
#4 and #5 have been considered from the beginning, and the transition to new post-intervention 
period may be smoother. At this juncture there can be several scenarios. The end of the time 
‘N’ is the juncture where the transition into ‘future’ starts. What kind of capacity is needed at 
these different junctures? Whose capacity is the critical one to make the decision possible?  
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Figure 5.8 Change in time - cases 
The other example in Figure 5.8 is the MUS case (#7). The MUS-by-design case includes all 
possible sectors and operates in an equally complex cross-sectoral and institutional/human 
environment. Within the intervention period, it narrows its sectoral services (#8) until a new 
policy item appears in the enabling environment and the scope gets broadened again (#9). The 
enabling environment axis is here indicated as sectoral action environment. This stems from 
the external frame of reference which included the “action environment” with its sub-themes: 
natural, social, economic, and political. These are also livelihoods assets, the natural 
environment being an aspect of an enabling environment in its own right. These link into 
political-economy both at the national and global level. For instance, the global political-
economy related to development budgets influence individual donors and groups of donors alike, 
their expectations and fiscal realities, adding another unpredictable layer of opportunities but 
also threats as far as the expectations for continued support go. 
In policy dialogue, this type of visual presentation assists in debating the position of each 
proposed case. Establishing the case #5, for instance, raises immediate questions about the 
complexity of both institutional/organizatorial environment and the capacity of humans therein. 
The enabling sector axis raises the question of whether all the supportive policies are in place 
and what kind of changes can be expected therein; is this shape possible from the legal and 
policy point of view? Is the action environment conducive to what is being proposed, what kind 
of capacity gaps emerge? Does natural environment make it possible to take the proposed path? 
Instead of listing these issues in a structured tables or formats, those involved can move the 
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‘cases’ in different spheres of the cube to establish the different combinations and their likely 
directions over time, both within the intervention period and thereafter.  
The planners may face situations where many questions remain open, there is just no 
predictable answers to the questions. Even this type of finding is useful – to know that something 
is not known is better than not to know that it was there, or to ignore it without considering 
alternative pathways. If this unknown point is a potential major bottleneck, the adaptive system 
can pay attention to other pathways and pillars of resilience that may be useful when the critical 
point in time is reached. The unanswerable questions can easily relate to such as impacts of 
climate change (in natural environment) and impacts of political changes (in enabling 
environment), for instance.   
5.3 Triangulation, validity, and reliability of the results  
Triangulation was done in between the articles, case studies, and the materials developed and 
presented in this dissertation. Although the cube has not yet been tested in real-life context, 
initial discussions with colleagues seem to indicate that it has potential. The outcome was found 
valid, none of the interviewees contradicted the findings but rather added new nuances that 
were discussed earlier in this chapter. Findings are in line with the previous studies, not 
contradicting those reviewed in Chapter 2. The futures approach and blending in the learnings 
across the sectors and different disciplines allowed to conclude new insights as well. Table 5.1 
summarizes the different aspects relating to validity and reliability. 
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Table 5.1 Assessment on the validity and reliability of the study  
 Riege (2003) This dissertation 
C
o
n
s
tr
u
c
t 
 
v
a
li
d
it
y
 Multiple sources of evidence 
Chain of evidence 
Have key informants to review draft 
Confirmability audit – examine the data, findings, interpretations & 
recommendations 
In addition to the main focus country, three cases studies originate 
from different countries and two articles utilize global data. 
The chain of evidence is outlined in this dissertation. 
Data processed through participatory action research, involving 
numerous sector professionals from several countries.  
In
te
rn
a
l 
v
a
li
d
it
y
 
Do within-case analysis, then cross-case pattern matching 
Assure internal coherence of findings and that concepts are 
systematically related; Do explanation building 
Triangulation (sources, investigators and methods) 
Researcher’s assumptions, worldview, theoretical orientation; 
Researcher’s self-monitoring 
Results presented for the research team CADWES. 
Peer discussions and continued dialogue with sector professionals 
especially in Nepal. A range of data gathering methods utilized. 
Researcher’s assumptions, worldview, and theoretical orientation 
are described in this dissertation.  
Self-monitoring was part of the action research protocol. 
E
x
te
rn
a
l 
v
a
li
d
it
y
 
Use replication logic in multiple case studies 
Define scope and boundaries of reasonable analytical generalization 
Compare evidence with extant literature 
Pre-determined questions 
Thick description (develop case study data base) 
Limitations of this study described in Chapter 1 of this study and 
reflected again in Chapter 3 Methodology. 
The evidence corresponded with the research paradigm. 
Different data gathering methods were used. 
Several cases, methods, approaches, and also diversity in 
geographical location are sources of triangulation.  
R
e
li
a
b
il
it
y
 
Give full account of theories and ideas; Assure congruence between 
research issues and feature of system design 
Develop and refine case study protocol; use case study protocol 
Use multiple researchers; use peer review 
Record observation and actions as concrete as possible 
Record data, mechanically develop case study database 
Assure meaningful parallelism of findings across multiple data sources 
Clarify researcher’s theoretical position and biases 
Full account given in this dissertation. 
Multi-disciplinary approach with flexible research design. 
Case study protocol varied in the cases; no database as such given 
the diversity of materials.  
Six articles were peer-reviewed; the case studies were reviewed by 
the immediate sector stakeholders involved in each case as well as 
the final beneficiaries.   
The researcher’s biases and position are described in this 
dissertation. 
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5.4 Assessment and self-evaluation  
This dissertation was inter- and cross-disciplinary, the research topic providing ample options 
to venture to a range of scientific disciplines from technology to politics, from health sciences to 
natural sciences, from economics to education. The research and background studies for these 
are immense across the sectors but not specifically for the rural water and sanitation services 
that are in line with the human rights based approach.   
All these could have been too complex to pin down as a subject of one dissertation only. Yet, it 
was impossible to cut the evident connections by attempting to limit the scope. This reflects well 
with the reality of rural development: the more poor and disadvantaged the rural area is, the 
more there is a need to work across the sectors even if one sector would be kept as “an anchor”. 
In this study, MUS for productive uses with ecological sanitation and rural livelihoods as an 
operational interpretation of IWRM principle and as a way of bringing in ecological sanitation, 
was an example of such policy theme that is by definition multi-disciplinary and cross-sectoral.  
The constructivist research paradigm in this dissertation was justified. It was evident that in the 
futures perspective constructivism works best, given that for such ‘learners’ as rural 
communities in developing countries and local governments with high staff turn over the 
approach needs to be active and directly meaningful. In the spirit of constructivist research 
paradigm, the flexible design combining both quantitative and qualitative approaches and 
multiple data collection techniques was most appropriate, the research topic itself calling for 
multiple-perspectives and dynamic approach. Statistical generalizations would not serve the 
system that is unpredictable and in constant change. Since the research aimed to develop 
useful futures-oriented frame of reference for policy, programme, and project purposes, it had 
to be grounded into the real world. 
The depth of research varied: while four of the articles focused on individual projects and dealt 
with primary data sources, two relied on secondary data sources and took a thematic approach. 
The case studies all stemmed from the author’s work with these cases, adding depth from 
different perspectives with materials that are not peer-reviewed in the scientific sense, but rather, 
were “peer-reviewed” from the customers’ and immediate beneficiaries’ points of view. The 
author considers these sector professionals as relevant peer reviewers as those used by the 
scientific journals. Replicability of the findings has been shown in the context that was a hybrid 
in between what is defined as ‘project’ and what is defined as ‘programme’. The applications of 
some of the tools in the programmatic context should be further studied as these contexts would 
probably not have the ‘presence’ of the external drivers in a same way as in the study cases. 
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5.5 Dissemination and utilization of results  
The frame of reference, approaches and tools are results of the author’s 15 years of action 
research and involvement in various projects and studies in several countries. They have 
already been utilized in several ways to improve the present approaches to rural water and 
sanitation sector development. Given the dynamic nature of the frame of reference developed 
in this dissertation, there are many options for further study, dissemination, and utilization; these 
can be country-specific, location-specific, multi-sectoral context specific, or used in the 
processes leading into new programmes and projects, and in those that are already being 
implemented. The frame of reference studied and re-constructed with futures approach in this 
dissertation have a number of policy implications. These could typically appear in rural water 
and sanitation policies, all with direct link to capacity. The conclusion, recommendations, and 
recommendations for further research with regard to policy issues are discussed in the following 
chapter. 
The proposed frame of reference is also valid for programmes that are not specifically about 
water and sanitation: integrated holistic local government-wide action-oriented and inclusive 
cross-sectoral dynamic planning that does not remain as a plan only but is actively translated 
into action, can be applied to any sector. The relevant capacities can be built for any specific 
purpose by using the core idea of ‘Step-by-Step’. Appreciating the constructivist paradigm as 
the point of entry can help any development programme: the stakeholders are after all adults 
with some skill sets and experiences that can be used. The programmes and projects that build 
on capacity which very few people have are probably not the right choices.   
The proposed frame of reference is applicable as a research and participatory evaluation tool. 
The ideas and findings drawn from the process can add dynamic dimensions and assist in 
identifying areas for improvement, risks, opportunities and options. Since the frame of reference 
pays attention to past and related path dependency questions, it can also be utilized in ex-post 
retrospective studies. There is always a need to think on how to work at scale, how to proceed 
towards approaches, practices, and tools that can be used without heavy external intervention. 
Therefore, it is recommended not to utilize the findings in this study for further pilot, but rather, 
for scaling up and for action. The approaches and tools can be used to bring doable operational 
substance into many policy-level decisions-in-principle, letting the core stakeholders to 
systematically explore themselves about what is needed, what are the priorities, what are the 
capacity needs, and what are the available assets and resources available, be they human, 
financial, or natural. Enabling environment counts but only if it is meaningfully linked to other 
dimensions.
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6 CONCLUSIONS AND RECOMMENDATIONS 
6.1 Conclusions 
Cultivating capacity for change, whether referred to as capacity ‘strengthening’, ‘development’, 
‘building’, ‘enhancement’ or simply ‘capacity change’, is an important element of practically 
every policy reform, development programme, and country strategy aiming to improve well-
being and with it also water services and sanitation. This dissertation focused on capacity 
development in the water and sanitation sector in the rural context. It explored the complex 
challenges, options, and constraints in securing access to sustainable rural water services and 
sanitation for all in an era of numerous changes that call for dynamic responsive capacity at 
different levels. The important notice was the call for shift in thinking from providing physical 
systems into services as per the service delivery thinking, and more to it, to multiple-use water 
services delivery that also links to the services needed for ecological sanitation and livelihoods 
applications. In this study, water challenge and therefore all references made to “water sector” 
do include sanitation, often in its broader sense as “ecological sanitation” or “environmental 
sanitation”. Multiple-use of water, ecological sanitation and rural livelihoods added another 
important dimensions to consider. 
The purpose of this dissertation was to recommend how the rural water and sanitation sector 
specific programmes and projects can inspire capacity for continued learning, adaptation, and 
innovation in the face of ever-new challenges in a volatile and unpredictable local and global 
environment, while the system in itself was assumed to be already complex and wicked at 
present time. The specific objective of this dissertation was to elaborate futures-oriented frame 
of reference for rural water and sanitation sector-specific dynamic capacity-change and to make 
recommendations with regard to its application for policy, programme, and project purposes.  
This study assumed that the research problem was potentially a wicked problem that is 
embedded with notions of complexity. The different parts of this study including the literature 
review confirmed that the adverse external and internal social and environmental situations 
overwhelmed existing practices and persisted even after the application of best-known practices. 
In this study, the Step-by-Step approach at the individual water scheme level and local 
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government-wide integrated and inclusive water resources planning (WUMPs) were introduced 
as best practices, yet, even then the outcome was unpredictable at individual scheme level. The 
approach and related tools might have all it takes to have high quality sustainable results, but 
its real-life application is another matter, especially when moving towards programmatic 
approaches where reliable timely monitoring and direct supervision may not be as intense and 
timely as it is in a project. These are all dimensions where dynamic capacity change would 
benefit the overall system. 
The findings did suggest that while rural water supply and sanitation as physical structures can 
be very simple, its overall operative action environment, governance, and broader institutional 
systems remain complex. There was a degree of difficulty in defining causal linkages while many 
studies, including those presented in the literature review, six peer-reviewed articles, and three 
case studies in this dissertation, were able to identify individual reasons for successes and 
failures. These individual linkages could not explain all the reasons and causal linkages there 
are, especially when adding a longer-term time dimension and changing circumstances. For 
instance, based on field observations over the past seven years in rural Nepal, cases of water 
scarcity and water conflicts are likely to increase in the study areas from what they were at the 
time of the study. This is a result of both decreased water sources and increased demand.  
Functionality and sustainability remained relevant yet complex challenges. Their boundaries of 
effects were difficult to define or fix in time with any degree of accuracy even if in the individual 
cases the reasons appear to be what the researcher would expect. For instance, if operation 
and maintenance were assumed to be the leading challenge, it could be proved, but this still did 
not explain all the reasons that potentially were there, such as geo-hydrological and 
environmental reasons, demographic and land-use changes, or simply changes in political-
economy and related priorities at any level. This is where the ‘wickedness’ emerges: the reasons 
for poor services are not necessarily what was identified or otherwise evident at the time when 
the system was planned and implemented.  
The integrative, local government-wide application of water resources planning as described in 
Articles II and IV has implications for sectoral planning, implementation, and post-construction 
support, service delivery models as well as for capacity and institutional development. It calls 
for attention at both the local level and the policy level across sectors. Although complex, 
institutionalizing the principles locally enhances the chances of future sustainability, ensuring 
the appropriateness of the technical solutions and building the sense of ownership with each 
step (thus increasing the chance of sustainability). The political economy and political ecology 
of WUMPs, MUS, and GESI strategies in these futures contexts needs further research. 
Similarly, application of cross-cutting themes through practical action represents the best 
practice that did have the expected result, yet, even under these conditions functionality and 
long-term services in line with the human rights based approach were hard to reach across all 
locations. The entry note was that wicked problems will not be solved by the same tools and 
processes that have created them. Yet, in this case it was hard to define what had created the 
problem in the first place exactly. The study attempted to find solutions that explore mechanisms 
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and paths different from those that have perpetuated the problem in the first place. The working 
tools as presented in this dissertation allow for continued co-steering and dynamic site-specific 
decision-making. This is where futures-thinking comes in, with appreciation that while there are 
several potential futures, there has also been a multitude of pasts.  
Sustainable development is about ensuring that the future generations have options available, 
that their choices are not compromised. Sustainability has many connotations and a very flexible 
time frame. The natural and socio-economic environment are in constant flux. While some 
changes can be expected, many changes are unexpected. Change is evident, and time together 
with an increase in knowledge shifts the understanding of what is sustainable and what is not. 
To ensure sustainability of high service levels and continued equal access to safe water for the 
poor and the rich alike, the project or programme should aim from the beginning to 
institutionalize good water governance practices and strategic local government-wide water 
planning and management. Many capacity-development efforts can be lost by focusing on 
human resource development alone without considering what makes these efforts sustainable 
in the long run. Sustainability of physical water supply or sanitation facilities is a different matter 
than sustainability of certain practice. The design life of a water structure as infrastructure in the 
study cases was 15–20 years. Individual WUSC members or individual local government staff 
remain very rarely in their position over the entire design life. At the same time, good practices 
can be 'for ever' and be used to recover or rebuild the systems. Capacity and good practice 
focused approaches have potential to outlive individuals and physical structures, but it needs 
an initial shared vision and focused attention at the start.  
The approaches stem from the participatory, constructivist, futures-oriented, and decentralized 
approaches that appreciate the need for being able to re-organize and to re-invent existing and 
past practices as the external environment changes. The policy environment should not 
prescribe one-fit-for all solutions, or generally have items that limit the options in the rural 
environment where the real options available can be very limited from the onset. In this study, 
the community management paradigm is still considered as a valid paradigm also when shifting 
the thinking from infrastructure towards service delivery. This dissertation argued that in the 
highly decentralized context, other water service delivery models are limited if not completely 
non-existent. For a remote, cash- and resource-poor community, there are limited options or 
simply no other options, private or public, to manage local water systems and services, even if 
the contributions to initial investment costs and overall technical assistance may have been 
provided from external sources. Self-help options often mean that women continue to carry the 
water and/or the water is not safe. In this dissertation, four distinct tools for enabling dynamic 
capacity change emerged: one for local government-wide, futures-oriented, integrated, and 
inclusive water resources planning (WUMP); one for individual scheme implementation at the 
water users’ committee level (Step-by-Step); one for integrating the multiple-uses of both water 
and (ecological) sanitation while shifting towards service delivery thinking in MUS; and one that 
mainstreamed cross-cutting policy items through using capacity development as an instrument 
(GESI). Out of these, the author of this dissertation has directly contributed into their further 
development and operational application to make these tools context-specific and locally 
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relevant, applicable appropriate tools. All these aspects include a range of capacity 
development at different levels.  
This dissertation introduced a three-dimensional ‘capacity cube’ to guide the case-by-case 
dialogue. It can be used to draw attention to what has taken place before the proposed policy 
change, programme, or project intervention time period, what is meant to take place and likely 
to change during the intervention, and what is likely to take place after the intervention period. 
The ‘cube’ has both ‘pasts’ and ‘futures’ dimensions, in addition to the ‘presents’. It encourages 
to be aware of the path dependency, both with regard to decisions made in the past and with 
regard to decisions being made in the present.  
Futures-thinking could be more strongly streamlined to anticipate the consequences of chosen 
paths, and the extent to which the chosen path leads to path dependency later on. It 
acknowledges that complex systems are filled with uncertainty, and hence it is not useful to try 
to anticipate these with strict standards but rather leave room for adaptation when the 
unexpected occurs. With complex systems, no amount of precaution can eliminate all risks. 
Instead, developing and triggering capacity for resilience counts. This needs vision and skill 
from those who facilitate the process if this is not coming from those who are making the plan. 
Vulnerability mapping and reflections of such as probability of disaster (medium-term) and 
impacts of climate change (long-term) do add more layers of unpredictability with no right 
answers, but considering these nevertheless will add more nuances and dynamic dimensions 
into what is being proposed and what are the priorities.  
 Conclusions from the project perspective: the futures-oriented frame of reference 
introduced in this study can be directly utilized in a project context where there is a 
presence of an external technical assistance team. In project context, the local 
government-wide, integrated, and inclusive planning approach (WUMPs), the Step-by-
Step approach to individual schemes, and the way human rights based approach was 
mainstreamed together with GESI all resulted in strong positive changes. All these used 
participatory tools that do have a potential for including more strong futures-thinking 
aspects. The Step-by-Step approach allowed constructivist learning-by-doing for 
WUSCs and their immediate stakeholders. The results were evident in terms of tangible 
infrastructure systems and services. The projects studied in this dissertation were all 
hybrids, moving towards programmatic setup over time, yet, with clear-cut inputs from 
external actors. This is the kind of environment where the approaches and tools 
introduced in this study also work best, given the external input. Yet, the question of 
scaling up and policy relevance without the external input and presence is always 
important, and guided the triangulation of the findings.  
 Conclusions from the programme perspective: Understanding multiple, socially 
constructed realities is closely linked to notions of adaptive capacity and resilience, as 
well as to institutional bricolage. Resilience in social systems refers to the added 
capacity of humans to anticipate and plan for the future. This study recommends to 
apply constructivist approaches into programme and project preparations and related 
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dialogues in an attempt to truly capture the field realities. For the programme 
preparation, the challenge is to define a programme that gives room for the diversity 
and multiple realities. It should create an enabling environment where a multitude of 
solutions can work. This entails a need to work across the sectors and to promote, e.g., 
the multiple-use of water services paradigm across the relevant sectoral programmes. 
Application of such approach as GESI and HRBA, or meaningful utilization of the tools 
such as Step-by-Step can be described in the programme setups and even included 
into relevant policies, but the application will not take place without field presence and 
continued systematic results-based monitoring and evaluation. Field presence can 
ensure dynamic adaptation to changing environment, and related targeting.  
 Conclusions from the policy perspective: the policies relating to the position of local 
governments in rural development need to be clearer across the sectoral policies. While 
from the human rights perspective local governments are often seen as the key duty-
bearers and practically as service providers, in the fragmented institutional setup the 
actual responsibility lies with another organization or rather, is split amongst several 
organizations. From the enabling environment and institutional development points of 
view it is of utmost importance to make the position and related lines of accountability 
clear, and to ensure that there are sufficient human and financial resources. If service 
delivery thinking would be more pronounced in the sector dialogues, the related roles 
and responsibilities would get more structured attention. This would also add a vision 
that could enable dynamic capacity change and make the supporting capacity-
development events more systemic. Piece-meal random training events without any 
vision for what are all the duties that the local governments should be delivering are not 
efficient. The relationships between the local government, civil society, private sector, 
and community-based organizations, such as water users committees, have to be clear 
at the policy level across all related sectors. Narrow sectoral focus in policy dialogues 
adds to complexity where uncoordinated changes and additional duties can undermine 
the service delivery simply because it is ‘too much’. Chosen policy, programme, or 
project setup and the actions therein must remain sensitive to spatial differences even 
within a country and its regions, and leave room for continued local adaptation and 
flexibility over time. 
 Conclusions from the futures perspective: this study was done over a number of years 
in between 2002–2015. All studies and related assignments did apply the futures-
thinking, even if this was often challenged by immediate needs: in many participatory 
interactions, the urgent basic needs prevented long-term visioning, the present time 
being challenging and demanding enough. For instance, the KAPB survey was used to 
develop the baseline and content for the capacity-development programme; it could 
have included more strong futures-oriented questions that would have been further 
developed into actionable project or programme. Using the KAPB survey through 
participatory interaction was the first step in the capacity-development programme as 
it gave the respondents an opportunity to reflect their present thinking. The KAPB 
survey worked well for the programme, but could have benefited from longer-term 
futures-thinking. 
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 Conclusions from the constructivist perspective: The historical perspective identified 
key drivers for change. One strong driver related to personal negative experience that 
triggered the need for structured change (mainly of those who were in the right position 
to make the change happen), closely linked to the call for “modern and convenience”, 
whatever was the location and time-specific interpretation of these. This is in line with 
constructivist approach, assuming that change was a result of development of 
understanding and increase of knowledge of the relationship and causes of poor 
sanitation and water with dramatic health impacts. An enabling environment needs to 
make learning-by-doing and building on the previous individual and institutional 
experience possible, giving room for self-organization and local applications. This is not 
possible with too narrow or too general approaches to capacity development without 
the possibility for actual doing or at least having an opportunity to apply these new skills 
and capacity later on. This also gives room for attempting to solve wicked problems 
with other tools than those that originally created them. For example, rather than 
approaching the non-payment of water tariffs through sanctions, it could be approached 
through MUS and related livelihoods development. This is truly a win-win situation 
whereby the community’s capacity to use MUS for livelihoods development would 
increase both food security and overall well-being in the community, and with it, 
capacity and willingness to pay for water.  
6.2 Scientific contributions 
This doctoral thesis with its six peer reviewed articles and case studies is relevant for the 
academic audience and practitioners interested in rural water and sanitation sector, and its 
linkages into capacity, rural development, livelihoods, good governance, and GESI. The 
research paradigm in this dissertation was constructivist that called for the researcher to 
understand the multiple social constructions of meaning and knowledge. The approach was 
aligned with problem-based research paradigm, the leading problem being that regardless of 
decades of effort in improving rural water supply and sanitation, the access is still challenged, 
with sustainability and re-investment being constantly questioned. Constructivist approach 
further calls for multiple perspectives which served the study context well. Rural water and 
sanitation projects and programmes need to identify and relate to the multiple-pasts and 
multiple-futures, and therefore be able to deal with multiple-perspectives.  
Article I provided the historical perspectives into how water and sanitation sector has evolved. 
It specifically investigated how the understanding of the key concepts and the links between 
health, water and sanitation had changed over time in a global context, and identified some of 
the key drivers that prompted the change especially with regard to sanitation and public health. 
These drivers are valid in the present context. Articles II and IV provided the community and 
local government perspectives into rural multiple-use water services and sanitation, broadening 
the scope from community-context into local governance-context. Article III contributed first-
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hand evidence into the gender debates in 2004–2008 after which the concept has broadened 
to entail both gender equality and social inclusion, both of which are closely linked into the rights 
based approach that was also the entry point of this dissertation. The scientific contribution for 
this time is still valid as far as the capacity development related findings are considered. Article 
V and Article VI contributed sanitation, hygiene, and related behaviour change issues into the 
debate. While there is ten-years in between these two articles, their scientific contributions are 
still valid. In the synthesis the dry sanitation was scaled up to ecological sanitation and further 
into multiple-use of water services context. This aspect was new contribution in the synthesis 
part. All articles dealt with capacity development, indicating a need for dynamic capacity change 
rather than one-fit-for all solutions. 
This research contributes multiple perspectives and a novel approach into how to frame the 
change in time. We need to acknowledge that the present is shaping the future, and that the 
present has been shaped by the past. Such multi-sectoral approaches as discussed in Articles 
II and IV have potential of exploring the ‘pasts’ and ‘futures’, not only the ‘present’, should those 
involved be willing to use this opportunity. This doctoral thesis further explored both drivers and 
barriers entering into the ‘present’ with the ‘history’, driving the ‘present’ into the ‘future’. In the 
‘present’ new entities are created that may or may not be continued in the ‘future’. These may 
be individual people, the informal and formal institutions that consist of these people, their 
internal and external practices, dynamics and power relations, and their ‘personal history’. Since 
the capacity issues as discussed in this dissertation focus mainly into adult population, there is 
always some existing capacity, knowledge, understanding, and practices, a history.  
Four peer reviewed articles out of six were done through action research. Articles II, III, IV, and 
VI added the real-life evidence from the rural communities into academic debates, relating to a 
range of concepts that have evolved over the past decades. The scientific theoretical findings 
and recommendations were tested and validated in practice, and applied into real-life context 
through close interaction with immediate stakeholders. These rural water and sanitation projects 
were bi-lateral projects funded by the governments of Finland and Nepal. Operating through the 
government systems in Nepal, the research context was directly embedded into practice at 
scale, not only at a pilot scale. In this regard, the outcome of this dissertation highlights that 
dynamic capacity change calls for systems thinking and consideration that the whole is more 
than the sum of its parts.  
The main scientific contribution of this synthesis is a novel and comprehensive framework which 
increases contextual understanding of the dynamic role of time in capacity development. It 
discussed different factors and layers, these system elements flowing through the time. The 
framework takes into account the multiple pasts and multiple futures, and multiple uses of water 
services and ecological sanitation. This framework encouraged participatory cross-sectoral 
dialogue in between the different stakeholders to reflect on change, and more to it, change in 
capacity. With the global changes related to both expected and unexpected, there can be 
potentially dramatic (emergent) changes that may be irreversible. To be effective in facilitating 
active participation and dialogue in development of rural water and sanitation related services, 
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the larger and complex economic, political, social and cultural context, and its change in time, 
has to be considered. Framing the problem with layers that can be identified provide shape for 
the fuzzy dilemma where both opportunities and threats, whether in this time or in the future, 
may be missed out otherwise. The emergent properties count for change agents within the 
culture; self-organization and local innovation need to be encouraged given the great diversity 
of rural environments. 
6.3 Recommendations and policy implications 
Appreciating the complexity and dynamic nature of the rural water sector, the system should 
not be split into individual fixed components or strictly defined activities, such as specific training 
courses or narrow mandates that do not consider the broader framework within which they 
necessarily operate. A menu of options for such as technology choices or institutional setup 
appear to result in more sustainable outcomes. Time is an important factor, and keeping all the 
aspects of the system ‘moving’ appears to generate more positive outcomes than trying to fix 
them in a linear reality or in silos.  
Capacity-related interventions need to have a vision that goes further than just the present state 
of affairs. Capacity change should not be divided and dealt with as individual actions responding 
to what is evident at present time, but every action should be reflected against the whole and 
the changes in time therein. Individual training events alone will not result in the same as the 
systematic Step-by-Step approach that included training events, learning by doing, and related 
actual infrastructure development. Similarly, individual planning workshop for a local 
government-wide integrated water resources planning would not result in the livelihoods 
benefits as observed in two of the peer-reviewed articles without attached investment and 
technical backstopping that translated the plans into tangible work. 
The concept of ‘modernity’ is still a significant driver. These types of national drivers set the 
policy and regulatory frameworks at the country level, guiding resources allocation for 
programmes of national priority. These have an obvious impact on rural areas. This dissertation 
noted that the local government level stakeholders, including the various interest groups, need 
to have a realistic understanding of what the proposed water and sanitation options and service 
delivery models mean: what can truly be delivered to avoid unrealistic expectations, what are 
the technical and financial risks involved, what are the maintenance needs, and what are the 
other critical issues that may or may not appear later on. Water demand and wastewater 
management, sanitation, productive uses of water, pro-poor water governance, and public 
health issues are all relevant. 
There needs to be clear guidance on roles and responsibilities, and only after it is clear what 
each institution and organization within the various institutions has to deliver, the components 
and other arrangements for effective training can be defined. All these are important pointers 
as to which direction the capacity change efforts with regard to such as the local government 
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actors should take: given the diversity of actors involved, the approach needs to stay equally 
dynamic. 
Result and impact oriented phased (Step-by-Step) and focussed interventions that foresee the 
change in capacity in the long-term perspective are likely to lead into meaningful outcomes also 
from a medium-term perspective. The first recommendation is to build these types of tools into 
projects and programmes from the on-set, setting the results expectations accordingly. The 
focus needs to shift from infrastructure (alone) into services and the capacity it takes to deliver 
these services. While prescribing a specific tool may not appear dynamic at the first place, in 
practice prescribing the right kind of tool provides more structured yet dynamic environment 
within which to proceed. The preparatory diagnostics calls for understanding the context through 
political economy and relative power-relations analysis; even simple terms widely used in the 
sector, such as ‘participatory approaches’ or ‘community management’ are all highly location 
and time specific, and influenced by external power relations. Even the choice of the type of 
physical infrastructure is influenced by this. 
Programmatic approaches to rural water and sanitation should consider sub-national-level 
institutional arrangements. The results of this study suggest that a hybrid of community and 
local government involvement could be considered, with attention to capacity and 
empowerment issues that need to be built into the design of the programme itself. Programmatic 
approaches need to stay sensitive to local dynamics in fragile and (post) conflict affected 
situations, and accept that just prescribing good governance with clear lines of accountability 
and transparency, and, e.g., GESI and HRBA principles, in a policy paper or programme 
appraisal, does not mean that these get translated into action. Since these are not necessarily 
in the interests of the powerful elites and those who are benefiting from the present situation, 
the change is not going to happen without an external trigger. The tools introduced here, such 
as Step-by-Step or the local government-wide holistic inclusive and integrated water resources 
planning with tangible investments and immediate benefits, have the potential of triggering the 
change but they do call more (external) field presence than what is typically associated to be 
‘programmatic’. Dynamic understanding of processes of change, as well as the interaction of 
various desired and undesired outcomes, do count. 
6.4 Recommendations for further research 
This study covered a range of themes and approaches, all which are worth further studies in 
their own right or as complex integrated systems. Rural water sector is linked to a range of 
livelihoods opportunities and cross-sectoral issues through the MUS paradigm. Both the MUS 
context with ecological sanitation and the rural water services delivery paradigm would benefit 
from real-life research where these emerging paradigms are not only piloted or researched at 
small scale, but rather, scaled up and connected further to such broader themes as climate 
change adaptation and disaster risk reduction, ecological sanitation, and community’s resilience.  
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Capacity development is an instrument and a process that has potential in shaping the policies. 
The further real-life testing of the “capacity cube” for this purpose is recommended. With this, it 
is also recommended to continue developing tools for applying futures-thinking with 
constructivist spirit as the starting point to add the time scale into present political economy 
assessments and stakeholder analysis. These tools can be used for both stakeholder mapping 
and capacity assessments, but the futures dimension needs to be added. This is particularly 
relevant in fragile / post-conflict situations where the overall operational environment is fluid.  
Suggestions for the further research are listed below: 
 The project perspective: the project approach is still a valid approach to encourage and 
trigger capacity change, and worth developing towards a hybrid in between programme 
and traditional project. This study recommends to further study the merits of different 
interpretations and operational applications of the ‘projects’ and ‘programmes’, and how 
capacity development as a policy tool, featured in these. This needs to appreciate the 
fact that even within one country the spatial differences warrant different approaches. 
Even if one region within the country may be ready to a fully programmatic approach in 
terms of having local structures in place and functional, the other region within the same 
country may not have it, this region being the most disadvantaged and in need of 
assistance in the first place. 
 The programme perspective: how to build sector-wide programmes that can be results-
based and effectively address the need to encourage dynamic capacity change? The 
programme approach calls for country-led strategies, but these may not always be in 
favour of the rural poor or capacitated themselves to deliver capacity-related services 
in remote rural areas. This is closely linked to political economy of rural development, 
and again has its spatial differences and dynamics. There is great diversity within the 
rural areas in all possible ways. The research question is how can one “single, 
comprehensive programme and budget framework; a formalised process for donor 
coordination, and harmonised procedures for reporting, budgeting, financial 
management and procurement” address the needs of the complex diverse rural realities, 
reaching the unreached, those who are not powerful? The rural areas do have their 
powerful elites, and the more empowered constituencies that are more likely to attract 
benefits. How can one programme reach out to this multi-dimensional landscape, 
considering that those in the position to drive the change may not want the change? 
 Relevant for both project and programme perspective, and as it relates to an enabling 
environment, also for the policy perspective: It is recommended to study more the role 
of informal institutions in shaping the rural water service delivery in post-implementation 
phase and in the context of MUS that addresses also the livelihoods and ecological 
sanitation needs. The informal institutions may prove out to be the ones that have the 
capacity that is not latent or irrelevant, but how to address these at scale? This is a 
relevant question for programmatic approaches. 
 The policy perspective: how sectoral policy dialogues can address cross-sectoral policy 
needs, what kind of cross-sectoral policies best create enabling environments for such 
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as MUS that further integrate environmental and ecological sanitation within the overall 
livelihoods systems? How can focused policy dialogues best deal with complex 
systems that at the implementation level in rural communities secure both human rights 
to water and sanitation, and sustainable rural livelihoods? Operating across multitude 
of sectors, this study also recommends to research on how the political-ecology and 
political-economy related tools could be applied into capacity development initiatives. 
 The constructivist perspective: rural water sector interventions could further benefit 
from the constructivist learning theory and related pedagogic approaches. This 
dissertation recommends to study the pedagogy used in the various training 
programmes and other capacity-development programmes from the constructivist point 
of view. What kind of pedagogic approaches best encourage the learners in rural 
communities in those countries where the educational background can be hugely varied, 
sometimes non-existent? The approach should appreciate the fact that adult learners 
always do have previous knowledge, skills and experience, even if this is not likely to 
be academic knowledge and is not due to formal education. In many rural locations 
globally, most adult learners do have a background with the opposite, the more passive 
incremental learning that has often been traditionally rather didactic learning through 
lecture and text.  
 The futures perspective: this dissertation recommends further study on the use of 
futures research methodologies as operational tools in development projects and 
programmes, something that is inbuilt to the way the project or programme operates. 
For the water sector, futures-thinking is of utmost importance, given that such 
unpredictable phenomena as climate change mean a range of water-related challenges.  
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TERMS AND DEFINITIONS 
Actors: Organized collectives such as groups, sub-units of organizations, organizations and 
formal networks (Baser & Morgan, 2008). 
Adaptive capacity: The potential or ability of a system, region or community to adapt to the 
effects or impacts of a particular set of changes. Enhancement of adaptive capacity represents 
a practical mean of coping with changes and uncertainties, reducing vulnerabilities (GWP, 2012). 
Agents of change: Leaders, groups, coalitions and others that can initiate and drive positive 
changes toward the achievement of a development goal (World Bank, 2011). 
Basic sanitation: an improved sanitation facility that is shared among no more than 5 
households or 30 persons, whichever is fewer, if the users know each other (WHO/UNICEF, 
2014, p. 33). Note: there are many definitions, and these may vary in between the countries and 
organizations. 
Blue water: Fresh surface and groundwater, in other words, the water in freshwater lakes, rivers 
and aquifers (Hoekstra et.al, 2011). 
Capacity areas: Determine the extent of local ownership of the effort to achieve the stated 
development goal(s), as well as the efficiency and effectiveness of that effort. Broad, multi-
dimensional and inter-connected areas make up institutional capacities. Specific factors in these 
areas, if improved in the local context, can support needed achievements toward a development 
goal (World Bank, 2011). 
Capacity-building: The actions needed to enhance the ability of individuals, institutions and 
systems to make and implement decisions and perform functions in an effective, efficient and 
sustainable manner (GWP, 2012). Community capacity-building: A process of enabling those 
living in poverty to develop skills and competencies, knowledge, structures, and strengths, so 
as to become more strongly involved in community as well as wider societal life, and to take 
greater control of their own lives and that of their communities (OECD, 2009).  
Capacity constraints: Internal and/or external factors that limit a society’s resource availability 
and challenge capacity development (World Bank, 2011). 
Capacity development: A locally driven process of transformational learning by leaders, 
coalitions and other agents that leads to actions that support changes in institutional capacity 
areas—ownership, policy, and organizational – to advance development goals. (World Bank, 
2011).The process of enhancing, improving and unleashing capacity; it is a form of change 
which focuses on improvements (Baser & Morgan, 2008). The process by which individuals, 
groups and organizations, institutions and countries develop, enhance and organize their 
systems, resources and knowledge (GWP, 2012). 
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Capacity issues: A shorthand way of referring to both capacity as an outcome and capacity 
development as a process (Baser & Morgan, 2008). 
Capacity: that emergent combination of individual competencies, collective capabilities, assets 
and relationships that enables a human system to create value. (Baser & Morgan, 2008). The 
availability of resources and the efficiency and effectiveness with which societies deploy these 
resources to identify and pursue their development goals on a sustainable basis (World Bank, 
2011). 
Change process: Process by which capacity development activities bring about results 
towards a specific development goal (World Bank, 2011). 
Change: A capacity-neutral term referring to a shift in the configuration and behavior of a 
system (Baser & Morgan, 2008). 
Collective capability: The skills of a system to carry out a particular function or process. It is 
what enables an organization to do things and sustain itself. (Baser & Morgan, 2008). 
Community development: A defined practice aimed at helping communities express their 
needs and meet them through organization; the practice has knowledge and skills base and is 
informed by a clear set of value (OECD, 2009). 
Community-based management: The service provision option whereby communities control 
management of their water supplies. For practical purposes, day-to-day responsibility lies with 
a representative group of community people, often referred to as a water committee, elected to 
take up this task. Although this group may involve local caretakers or small entrepreneurs, the 
committee remains responsible for ensuring a sustainable service, and accountable to the 
community at large (Lockwood & Smits, 2011). 
Competencies: The mindsets, the skills, and motivations of individuals which are an essential 
part of the broader concept of capacity (Baser & Morgan, 2008). 
Complex adaptive systems: Systems that are made up of a diverse set of actors whose 
multiple interactions produce behaviours in the whole system not found in any of the actors. 
They generate adaptation by changing, both intentionally and indirectly, in the face of new 
circumstances in order to sustain themselves. Examples of complex adaptive systems include 
the stock market, social insect and ant colonies, and any human social group-based endeavour 
in a cultural and social system such as political parties or communities (Baser & Morgan, 2008). 
Context: The political, social and institutional landscape within which actors struggled to make 
their way (Baser & Morgan, 2008). 
Decentralization: The transfer of authority and responsibility for governance and public service 
delivery from a higher to a lower level of government. There are different forms of 
decentralization (Lockwood & Smits, 2011). 
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Development Goal: High-level impact at the top of the results chain in terms of improved social 
or economic conditions. The goal determines general purpose and direction of capacity 
development programs, and should be marked by strong consensus among stakeholders 
(World Bank, 2011). 
Emergence: An unplanned and uncontrollable process whereby properties such as capacity 
emerge out of the complex interactions among all actors in the system and produce 
characteristics not found in any of the elements of the system; this is a key concept to systems 
thinking (Baser & Morgan, 2008). 
Endogenous: Derived internally, or growing or developing within (Baser & Morgan, 2008). 
External interveners: Actors involved in the capacity development of others, including bilateral 
donors, multilateral agencies and global NGOs, but also many national organizations (Baser & 
Morgan, 2008). 
First-order changes: Changes relating to the formal aspects of a system such as structure and 
the configuration of tangible assets (Baser & Morgan, 2008). 
Food security: Physical and economic access, at all times, to sufficient, safe and nutritious 
food to meet dietary needs and food preferences for an active and healthy life (GWP, 2012). 
Formal structure: The explicitly designed pattern of relationships, authorities, information flows, 
decision-making, and coordination that shapes how a system such as a ministry or network 
functions (Baser & Morgan, 2008).  
Green water: The precipitation on land that does not run off or recharge the groundwater but is 
stored in the soil or temporarily stays on top of the soil or vegetation. Eventually, this part of 
precipitation evaporates or transpires through plants. Green water can be made productive for 
crop growth (Hoekstra et.al, 2011). 
Harmonization: The approach of donors coming together to develop common arrangements, 
procedures and information sharing mechanisms for their aid flows (Lockwood & Smits, 2011) 
Improved sanitation facility: one that hygienically separates human excreta from human 
contact. They include the following facilities: flush/pour flush to: piped sewer system, septic tank, 
pit latrine; ventilated improved pit (VIP) latrine; pit latrine with slab; composting toilet 
(WHO/UNICEF, 2014, p. 40). 
Incentives: An extrinsic flow of resources in the form of money or power made available to 
people provided that they adopt a prescribed set of attitudes or behaviours (this compares to 
motivation to which we give a broader definition). (Baser & Morgan, 2008). 
Institution: Structures, norms and rules of behaviour, both formal and informal that shape social 
order of a human community (Baser & Morgan, 2008). 
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Integrated Water Resources Management (IWRM): IWRM is a process which promotes the 
coordinated development and management of water, land and related resources in order to 
maximize economic and social welfare in an equitable manner without compromising the 
sustainability of ecosystems (GWP, 2012). 
Intermediate level: The level where the functions of the service authority such as planning, 
coordination, regulation and oversight, and technical assistance, take place. We use the term 
the intermediate level (i.e. in between the national and community level) of local government, 
such as district, commune, governorate or municipality, or whatever the exact administrative 
name given in a particular country, as a generic term to describe this level (Lockwood & Smits, 
2011) 
Intermediate outcomes: Also known as learning outcomes. Immediate results of activities 
observed as changes that occur at the individual level and changes that occur in the interactions 
among individuals and groups, and thus in the broader organizational or social environment. A 
standard set of indicators for these outcomes that can be customized to different contexts: 
raised awareness, enhanced skills, improved consensus/teamwork, fostered 
coalitions/networks, formulated policy/strategy, and implemented strategy/plan (World Bank, 
2011). 
International development agency: Multilateral and bilateral organizations as well as 
multinational civil society organizations which provide support in various forms to developing 
countries. (Baser & Morgan, 2008). 
Land use: Refers to the total of arrangements, activities and inputs, people undertake in a 
certain land cover type to produce, change or maintain it (GWP, 2012). 
Legitimacy: A generalized perception or assumption that the actions of an entity are desirable, 
proper and appropriate within some socially constructed systems of norms, values, beliefs and 
definitions (Baser & Morgan, 2008). 
Mitigation: Structural and non-structural measures undertaken to limit the adverse impact of 
natural hazards, environmental degradation and technological hazards (GWP, 2012). 
Motivation: The reason or reasons for engaging in a particular behaviour, especially human 
behaviour (Baser & Morgan, 2008). 
Non-Governmental Organization: Voluntary group of individuals or organizations, usually not 
affiliated with any government that is formed to provide services or to advocate a public policy 
(GWP, 2012). 
Operating space: A protected area within which participants can make decisions, experiment 
and choose and establish an identity, in short, can learn how to self-organize. Such a space 
can be physical, organizational, financial, institutional, intellectual, psychological or political 
(Baser & Morgan, 2008). 
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Organizational arrangements: Examples include operational efficiency, supportiveness of 
stakeholders, and financial viability (World Bank, 2011). 
Participants: Individuals, either from the donor or the developing country, involved in any 
activity, from a discussion to a broad development activity (Baser & Morgan, 2008). 
Participation: a much (mis-)used term used to describe involvement of “users” or “communities” 
in policy or service development. Levels of participation may vary from very low, tokenistic 
involvement with little effective impact through to exercising substantial control over policy or 
service development (OECD, 2009). 
Participatory approach: Securing an adequate and equal opportunity for people to place 
questions on the agenda and to express their preferences about the final outcome during 
decision-making to all group members GWP, 2012). 
Path dependency: Decisions made in the past are likely to have long-term impacts by binding, 
limiting or postponing alternative future options (Seppälä, 2004).  
Performance: The ways in which organizations or systems apply their capabilities, and the 
results of that application in terms of the ability to deliver and to function. It is about execution 
and implementation; the result of the application and use of capacity (Baser & Morgan, 2008). 
Policy: Any form of intervention or societal response. This includes not only statements of intent, 
such as a water policy or forest policy, but also other forms of intervention, such as the use of 
economic instruments, market creation, subsidies etc. (GWP, 2012). 
Policy-related factors: Such as efficiency of administrative rules, laws, regulations, standards, 
including their clarity, consistency, and incentives for compliance (World Bank, 2011). 
Post-construction support: The ongoing support to water service providers, be they 
community-based or private. It may consist of aspects such as monitoring support, technical 
assistance, training and re-training, and advisory services (Lockwood & Smits, 2011). 
Professionalization (of community-based management): The process of gradual 
involvement of professional staff in community-based service providers, and application of 
professional management principles to the service provider. In its simplest form, it may involve 
the hiring of a paid staff member, such as a plumber or administrator. More advanced forms 
may involve the hiring of an external operator to carry out some tasks. It also entails the 
application of principles of professional management, such as performance-based management, 
with the view of operating the service provision at professional standards (Lockwood & Smits, 
2011). 
Resilience: The ability of a system to deal with shocks and disruptions without changing its 
fundamental nature or its ability to create value. (Baser & Morgan, 2008). The capacity of a 
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system, community or society potentially exposed to hazards to adapt by resisting or changing 
in order to reach and maintain an acceptable level of functioning and structure (GWP, 2012). 
Results: The substantive development outcomes that represent improvements to human 
welfare, such as gains in health or education (Baser & Morgan, 2008). 
Scaling up: Scaling up is a familiar term in the water and sanitation sectors but means different 
things to different people. We refer to scaling up as the combination of vertical scaling up, or 
the institutionalization of the functions and approaches that make sustainability possible, and 
horizontal scaling up, meaning the application of these principles in a broader geographical area 
(Lockwood & Smits, 2011). 
Second-order or deep changes: Changes involving altering mindsets, patterns of behaviour, 
degree of legitimacy and the relationship between the formal and the ‘shadow’ system (Baser 
& Morgan, 2008). 
Self-organization: The tendency of any open system to generate new structures and patterns 
based on its own internal dynamics; actors interact without central direction to create something 
of value or to make progress in addressing a problem of concern to all (Baser & Morgan, 2008). 
Self-supply: The situation, in which individual households (or sometimes even a group of 
neighbours) invest in gradually improving their own service, and where the O&M is also done 
by the household themselves (Lockwood & Smits, 2011). 
Service authority: Service authorities are the institutions that fulfil functions in relation to water 
supply, such as planning, coordination, regulation and oversight, and technical assistance, but 
not the actual service provision itself. Typically these authorities are located at the intermediate 
level and in most countries are carried out by local government (district, municipalities or 
communes) (Lockwood & Smits, 2011). 
Service Delivery Approach: The conceptual approach taken at sector level to the provision of 
rural water supply services, which emphasizes the entire life-cycle of a service, consisting of 
both the hard (engineering or construction elements) and software required to provide a certain 
service level (Lockwood & Smits, 2011). 
Service Delivery Model: The practical application of the principles behind the Service Delivery 
Approach to a given context, including agreed legal and institutional frameworks for delivering 
a service, the levels of service, and commonly understood and accepted roles for public, private 
or community actors (Lockwood & Smits, 2011). 
Service levels: The normative set of attributes that describe the water service received. These 
typically include the quantity, quality, distance and continuity of the supply. These can be 
grouped into a service ladder (Lockwood & Smits, 2011). 
111 
Service provider: The institutions or individuals that deliver water to the users. They are 
responsible for the day-to-day provision of water, and include tasks such as operation, 
maintenance and administration of the water system. They may be community organizations, 
small private operators, public sector utilities or companies, or NGOs and faith-based 
organizations (Lockwood & Smits, 2011). 
Stakeholder ownership: Examples include leadership commitment, stakeholder voice, 
transparency of information, and accountability (World Bank, 2011). 
Structural features: The way societies are organized, the nature of their organizations, and 
the broad rules they live by (Baser & Morgan, 2008). 
Sustainable development: Paths of progress which meet the needs and aspirations of present 
generation without compromising the ability of future generations to meet their needs. (GWP, 
2012). Development which recognizes that meeting contemporary needs should not be at the 
expense of those of future generations. It also incorporates wider social and economic justice 
components and the recognition that there is a need for development which balances 
environmental, economic and social benefits (OECD, 2009).  
Sustainable sanitation: The purpose of sustainable sanitation systems is the closing of the 
water and nutrients cycles (GWP, 2012). 
System: An entity that maintains its existence and functions as a whole through the 
interrelationships of its parts or elements (Baser & Morgan, 2008). 
Systems thinking: A way of mentally framing the world, focusing on processes more than 
structures or outcomes, and with systems functioning on the basis of relationships among 
people, groups, structures and ideas (Baser & Morgan, 2008). 
Tangible systems: Formal structures and systems, plans, logistical systems, the number and 
deployment of staff, equipment, building and access to definable assets such as funding. Formal 
or tangible systems might include strategic planning, monitoring and evaluation, financial 
management, personnel recruitment systems and many others (Baser & Morgan, 2008). 
Vulnerability: The degree to which a system is susceptible to, and unable to cope with, adverse 
effects of climate change, including climate variability and extremes (GWP, 2012). 
Water governance: The political, administrative, economic and social systems that exist to 
manage water resources and services and is essential in order to manage water resources 
sustainably and provide access to water services for domestic or productive purposes (GWP, 
2012). 
Water right: A water right is the right to use water - not to own it. Good water law recognizes 
and acknowledges existing uses and rights, including customary uses and aboriginal 
entitlements (GWP, 2012). 
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Water security: The availability of an acceptable quantity and quality of water for health, 
livelihoods, ecosystems and production, coupled with an acceptable level of water-related risks 
to people, environments and economies (GWP, 2012). 
Water service: The provision of access to a flow of water with certain characteristics, as defined 
in the service levels (Lockwood & Smits, 2011). 
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7KLVDUWLFOHIRFXVHVRQVDQLWDWLRQKHDOWKDQGK\JLHQHDVWKHPHVRIWKHWK,:+$
FRQIHUHQFH,WLQYHVWLJDWHVKRZXQGHUVWDQGLQJRIWKHNH\FRQFHSWVDQGWKH
OLQNVEHWZHHQKHDOWKZDWHUDQGVDQLWDWLRQKDYHFKDQJHGRYHUWLPH,WLGHQWLÀHV
VRPHRIWKHNH\GULYHUVWKDWSURPSWHGWKHVHFKDQJHV7KHKLVWRU\RIVDQLWDWLRQ
DQGK\JLHQHLVWKHKLVWRU\RIHSLGHPLRORJ\PHGLFLQHDQGSXEOLFKHDOWKDVZHOO
DVWKHKLVWRU\RILQGXVWULDOLVDWLRQXUEDQLVDWLRQDQGUHODWHGXUEDQPLVHU\6LQFH
WKHÀUVWXUEDQVHWWOHPHQWVDSSHDUHGVDQLWDWLRQKDVDOVREHHQOLQNHGWRGUDLQDJH
DQGÁRRGPDQDJHPHQW7KHFRQIHUHQFHSDSHUVDQGSUHVHQWDWLRQVGLVFXVVHGLQ
WKLVWKHPHDUWLFOHSURYLGHLQVLJKWVLQWRVDQLWDWLRQKHDOWKZDWHUDQGXUEDQGH
YHORSPHQWLQFOXGLQJVXFKVSHFLÀFWKHPHVDVÁRRGDQGUDLQZDWHUPDQDJHPHQW
7KHDUWLFOHLQLWLDOO\IRFXVHVRQHDUO\FLYLOLVDWLRQVWKHQRQKHDOWKEURDGHQLQJ
WKHVFRSHWRTXHVWLRQVUHODWLQJWRHFRQRPLFVDQGLQVWLWXWLRQVLQDQDWWHPSWWR
LGHQWLI\DUDQJHRIRWKHUGULYHUV
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:DWHULVDERXWVWD\LQJDOLYHDERXWWKHKHDOWKDQGELRORJLFDOQHHGVRIOLYLQJEH
LQJV,WLVDOVRDERXWOLYHOLKRRGVVXUYLYDODQGGHYHORSPHQWRIKXPDQVHWWOHPHQWV
DQGFLYLOLVDWLRQVDERXWSRZHUDQGSROLWLFVDERXWZHDOWKDQGSRYHUW\DERXW
¶HDVH·DQG¶GLVHDVH·+XPDQVXVHZDWHUIRUVHYHUDOGLVWLQFWQHHGVGULQNLQJ
FOHDQLQJDQGSURGXFWLYHSUDFWLFHVVXFKDVOLYHVWRFNUDLVLQJDJULFXOWXUHK\GUR
HQHUJ\SURGXFWLRQDQGQDYLJDWLRQ$OO WKHVHDFWLYLWLHVKDYHWKHLU LPSDFWVRU
UDWKHUOD\HUVRILPSDFWVRQKHDOWKWKHHQYLURQPHQWDQGRYHUDOOTXDOLW\RIOLIH
DQGZHOOEHLQJ3ROOXWLRQDQGGHWHULRUDWLQJZDWHUTXDOLW\ÁRRGLQJDQGZDWHU
VFDUFLW\DVZHOODVRWKHUSUREOHPVUHODWLQJWRWKHDOORFDWLRQDQGGLVWULEXWLRQ
RIH[LVWLQJZDWHUUHVRXUFHVWRYDULRXVXVHUVDQGXVHVDUHTXHVWLRQVRIOLIHDQG
GHDWK$GYHUVHLPSDFWVRQZDWHUERGLHVDQGDTXDWLFHQYLURQPHQWVDVZHOODV
WKHLUXVHUVDUHRIWHQGHÀQHGDVH[WHUQDOLWLHVWKH\DUHWKHXQLQWHQWLRQDODQGXQ
FRPSHQVDWHGVLGHHIIHFWVRIRQHSHUVRQ·VFRPSDQ\·VDFWLYLWLHVRQDQRWKHU,QD
JOREDOLVLQJZRUOGZLWKDQLQFUHDVLQJSRSXODWLRQDQGLQFUHDVLQJFRPSOH[LW\RI
KXPDQLQWHUDFWLRQWKHQHJDWLYHLPSDFWVDUHDOVRJOREDO
:DWHULVVXHVFDQDURXVHVWURQJIHHOLQJVDQGLVVXHVOLNHSULYDWLVDWLRQRIZDWHU
VXSSO\VHUYLFHVFDQEULQJSHRSOHWRWKHEDUULFDGHV7KHRWKHUVLGHRIWKHFRLQ
LVOHVVSXEOLFLVHG$QHVWLPDWHGELOOLRQSHRSOH²URXJKO\SHUFHQWRIWKH
ZRUOG·VSRSXODWLRQ²VWLOOKDYHQRDFFHVVWRLPSURYHGVDQLWDWLRQ8QIRUWXQDWHO\
LWLVQRWSDVWKLVWRU\WKDWWKHUHDUHDSSUR[LPDWHO\ELOOLRQFDVHVRIGLDUUKRHD
HDFK\HDUUHVXOWLQJLQPLOOLRQGHDWKVPDLQO\GXHWRDODFNRIFOHDQZDWHU
DQGSRRUVDQLWDU\FRQGLWLRQV7KHVHGHDWKVUHSUHVHQWDSSUR[LPDWHO\SHUFHQW
RIDOOFKLOGGHDWKVXQGHUWKHDJHRIÀYHLQGHYHORSLQJFRXQWULHV&KROHUDDQG
W\SKRLGIHYHUDOVRFRQWLQXHWRGHYDVWDWHKXPDQOLIH
7KLVWK,:+$FRQIHUHQFHWKHPHDUWLFOHIRFXVHVRQVDQLWDWLRQKHDOWK
DQGZDWHU,WLQYHVWLJDWHVKRZWKHXQGHUVWDQGLQJRIWKHNH\FRQFHSWVDQGWKHOLQNV
EHWZHHQKHDOWKZDWHUDQGVDQLWDWLRQKDYHFKDQJHGRYHUWLPHLQDQDWWHPSWWR
LGHQWLI\VRPHRIWKHNH\GULYHUVWKDWSURPSWHGWKHFKDQJH,WKDVEHHQDVVXPHG
WKDWVLQFHWKHOLQNEHWZHHQGULQNLQJZDWHUTXDOLW\DQGKHDOWKZDVHVWDEOLVKHG
GXULQJWKHLQGXVWULDOLVDWLRQSHULRGVDQLWDWLRQDQGK\JLHQHZHUHRIVHFRQGDU\
LQWHUHVW)RUPDQ\WKHKLVWRU\RIVDQLWDWLRQDQGK\JLHQHLVWKHKLVWRU\RIHSL
GHPLRORJ\PHGLFLQHDQGSXEOLFKHDOWKDVZHOODVWKHKLVWRU\RIXUEDQPLVHU\
6DQLWDWLRQFDQDOVREHOLQNHGWRXUEDQUDLQZDWHUPDQDJHPHQWDQGGUDLQDJH7KH
TXHVWLRQLVGLGVDQLWDWLRQDQGUHODWHGSXEOLFKHDOWKLVVXHVHYROYHIURPWKHPHGL
FDOVFLHQFHVRUFDQZHGLVWLQJXLVKRWKHUGULYHUVVXFKDVSROLWLFVHFRQRPLFV
VWULYHIRUPRGHUQVWDQGDUGVRIOLYLQJDQGFRQYHQLHQFHRUHYHQUHOLJLRQ":K\LV
LWVWLOOHDVLHUWRWDONDERXWDQGLQYHVWLQZDWHUVHUYLFHVWKDQLQVDQLWDWLRQ":KDW
7KH:+2DQG81,&()-RLQW0RQLWRULQJ3URJUDPPHIRU:DWHU6XSSO\DQG6DQLWD
WLRQ-03GHÀQHGLPSURYHGVDQLWDWLRQDV&RQQHFWLRQWRDSXEOLFVHZHU&RQQHFWLRQ
WRVHSWLFV\VWHP3RXUÁXVKODWULQH6LPSOHSLWODWULQH9HQWLODWHGLPSURYHGSLWODWULQH
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FDQZHOHDUQLQWKHOLJKWRIWKH,:+$&RQIHUHQFHIURPWKHSDVWHIIRUWV
DQGSURFHVVHVRIFKDQJHVXFFHVVHVDQGIDLOXUHVIRUDKHDOWKLHUIXWXUH"
$WRWDORISDSHUVVXEPLWWHGIRUWKH,:+$FRQIHUHQFHZHUHH[DP
LQHGIRUWKLVDUWLFOHRIZKLFKZHUHFKRVHQ7KHDUWLFOHIRFXVHVLQLWLDOO\RQ
HDUO\FLYLOLVDWLRQVWKHQRQKHDOWKEURDGHQLQJWKHVFRSHWRTXHVWLRQVUHODWLQJ
WRHFRQRPLFVDQGLQVWLWXWLRQVLQDQDWWHPSWWRLGHQWLI\DUDQJHRIRWKHUGULYHUV
$VZLWKWKHRWKHUWKHPHDUWLFOHVDOLVWRIUHIHUHQFHVLVDWWDFKHGLQFOXGLQJWKH
IXOOSDSHUVDEVWUDFWVRIFRQIHUHQFHSDSHUVDQGDGGLWLRQDOH[WHUQDOUHIHUHQFHV
6$1,7$7,21$1'($5/<&,9,/,6$7,216
+HDOLQJDQGULWXDOEDWKVDVZHOODVKRO\ODNHVDQGVSULQJVKDYHEHHQWKRXJKWWR
FRQWULEXWHWRKXPDQKHDOWKDQGZHOOEHLQJ:DWHUKDVDOVRFDSWXUHGWKHLPDJLQDWLRQ
RIDUWLVWVIURPWLPHLPPHPRULDO7KHGLVSRVDORIKXPDQH[FUHWDDQGGUDLQDJH
RQWKHRWKHUKDQGKDVSURYLGHGPXFKOHVVLQVSLUDWLRQ<HWDVVRRQDVKXPDQ
SRSXODWLRQVRUJDQLVHGWKHPVHOYHVLQWRGHQVHO\EXLOWVHWWOHPHQWVWKHVHSUDFWLFDO
LQFRQYHQLHQFHVKDGWREHVROYHG6HZHUDJHZDVFORVHO\OLQNHGWRGUDLQDJHDQG
RYHUDOOPDQDJHPHQWRIUDLQZDWHUDQGÁRRGSURWHFWLRQLQDQFLHQWXUEDQKDELWDWV
2QHRIWKHHDUOLHVWV\VWHPVRIZDVWHZDWHUPDQDJHPHQWZDVFRQVWUXFWHGE\
WKH+DUDSSDQFLYLOLVDWLRQE\WKHULYHU,QGXV²%&0RKHQMRGDUR
DQG+DUDSSDKDYHUXLQVZKLFKVKRZWKHJUHDWFDUHWDNHQWRFRQVWUXFWVHZHUV
$FFRUGLQJWR+ODYLQHNHYHQLIKRXVHVZHUHFRQQHFWHGWRWKHGUDLQDJHFKDQQHOV
ZDVWHZDWHUZDVQRWSHUPLWWHGWRÁRZGLUHFWO\WRWKHVWUHHWVHZHUVLWKDGWRSDVV
WKURXJKWDSHUHGWHUUDFRWWDSLSHVLQWRDVPDOOVXPSIRUVHWWOLQJDQGDFFXPXODWLRQ
RIVROLGV7KHOLTXLGRYHUÁRZHGLQWRWKHGUDLQDJHFKDQQHOVLQWKHVWUHHWZKHQ
WKHVXPSZDVDERXWWKUHHTXDUWHUVIXOO7KHGUDLQDJHFKDQQHOVZHUHFRYHUHG
E\EULFNVDQGFXWVWRQHVZKLFKZHUHSUREDEO\UHPRYHGGXULQJPDLQWHQDQFH
DQGFOHDQLQJDFWLYLWLHV7KHFKDQQHODOVRLQFOXGHGDFXQQHWWHZKLFKDFFRUGLQJ
WR+ODYLQHNZDVSUREDEO\FRQVWUXFWHGWRFRQYH\WKHVPDOOHUÁRZVDVVRFLDWHG
ZLWKGDLO\ZDVWHZDWHUGLVFKDUJHVZKLOHWKHHQWLUHFKDQQHOZRXOGRQO\EHXVHG
GXULQJZHWZHDWKHUHYHQWV
$QRWKHUH[DPSOHLVWKH0LQRDQFLYLOLVDWLRQZKLFKÁRXULVKHGRQWKH,VODQG
RI&UHWHIURPDERXW%&WR%&7KHUXLQVUHYHDODQHODERUDWHV\VWHP
RIVWRQHGUDLQVIRUVDQLWDU\VHZDJHURRIUXQRIIDQGJHQHUDOVXUIDFHGUDLQDJH
7KHVHGUDLQVHPSWLHGLQWRDPDLQVHZHUWKDWGLVSRVHGRIWKHVHZDJHDFRQVLGHU
DEOHGLVWDQFHIURPWKHRULJLQRIWKHZDVWHV)XUWKHUPRUHWKHUXLQVRIWKHSDODFH
RI.QRVVRVUHYHDODWZRFRQGXLWV\VWHPRQHFRQGXLWFROOHFWHGVHZDJHDQGWKH
RWKHUUDLQZDWHU+ODYLQHN7KHPRWLYDWLRQEHKLQGDQGÀQDQFLQJRIWKHVHVWUXF
WXUHVLVQRWFOHDUEXWRQHFDQSUHVXPHLWZDVFRQYHQLHQFHDQGZDWHUVHFXULW\
FRQVLGHULQJWKDWUDLQZDWHUZDVFOHDUO\FROOHFWHGWREHXVHG
'UDLQDJHV\VWHPVZHUHDOVRFRQVWUXFWHGGXULQJWKH(WUXVFDQSHULRGWKHVDPH
VWUXFWXUHVZHUHODWHULPSURYHGE\WKH5RPDQV+ODYLQHNQRWHVWKDW¶WKHHQJL
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QHHUVRI5RPHZHUHH[FHOOHQWGHYHORSHUVRIWHFKQRORJ\UDWKHUWKDQRULJLQDWRUV·
(YHQWXDOO\EDVHGRQHDUOLHUH[SHULHQFHRQDVPDOOHUVFDOHDQGWKHXSJUDGLQJRI
WKH(WUXVFDQVWUXFWXUHV5RPDQHQJLQHHUVEXLOWSUREDEO\WKHEHVWNQRZQPDMRU
SXEOLFVHZHULQDQWLTXLW\WKH&ORDFD0D[LPD²WKH*UHDW'UDLQ²WRGUDLQWKH
PDUVK\DUHDVZKLFKHYHQWXDOO\EHFDPHWKH)RUXP)LJ
7KH&ORDFD0D[LPDLVDKXJHFRYHUHGGUDLQZKLFKE\WKHWLPHRIWKHODWH
5HSXEOLFIXQFWLRQHGERWKDVWKHPDLQVWRUPVHZHUDQGDPHDQVRIVHZDJHGLVSRVDO
7KHGUDLQKDGDVLJQLÀFDQWÁRZRIZDWHUIURPWKHORZO\LQJVZDPSODQGVDQGDV
VXFKSURYLGHGDOVRDFRQYHQLHQWPHGLXPIRUWUDQVSRUWLQJZDVWH,WGUDLQHGLQWR
DQGFRQVHTXHQWO\DOVRSROOXWHGWKH5LYHU7LEHUZKLFKZDVXVHGIRUGULQNLQJ
EDWKLQJDQGVZLPPLQJ+ODYLQHNSRLQWVRXWWKDWWKH5RPDQVNQHZRIWKHQHHG
IRU¶FOHDQ·ZDWHUDQGWKHQHHGWRGLVSRVHRIZDVWHZDWHUDZD\IURPWKHVRXUFHRI
GULQNLQJZDWHU²DWOHDVWIURPWKHVRXUFHRIWKHLURZQGULQNLQJZDWHU:HUHWKH
5RPDQVFRQFHUQHGDERXWWKRVHZKRGUHZWKHLUGULQNLQJZDWHUIURPWKH7LEHU"
,WPXVWEHQRWHGWKDWZKDW5RPDQVFRQVLGHUHG¶FOHDQZDWHU·ZRXOGKDUGO\EH
FRQVLGHUHGFOHDQWRGD\7KH\VKDUHGWKHFRPPRQEHOLHIRIDQWLTXLW\WKDWJRRG
SRWDEOHZDWHUPXVWEHUXQQLQJRGRXUOHVVFRORXUOHVVFOHDUDQGWDVWHOHVVRU
JRRGWDVWLQJ6WDJQDQWPDUVK\ZDWHUZDVWREHDYRLGHG
),*85(7KH&ORDFD0D[LPDLQ5RPH3KRWR7.DWNR
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:RUGRULJLQV7KHZRUG¶K\JLHQH·GHULYHVIURP+\JLHLDҗƢƨƤрƠWKH*UHHN
JRGGHVVRIKHDOWKDQGWKHGDXJKWHURI$VFOHSLXVWKHJRGRIPHGLFLQH,Q
5RPH+\JLHLDZDVDVVRFLDWHGZLWKWKHJRGGHVV6DOXV
5LVHRIWKHVFLHQWLÀFHUDDQGWKHJHUPWKHRU\RIGLVHDVH
,QWKHOLJKWRIWKHH[DPSOHVRIWKHSUHYLRXVVHFWLRQXUEDQGUDLQDJHV\VWHPVZHUH
YLHZHGDVVHUYLQJWKHGXDOSXUSRVHVRIZDVWHDQGVWRUPZDWHUFRQYH\DQFH7KH
QHHGWRSURWHFWXUEDQHQYLURQPHQWVIURPÁRRGLQJUHPDLQHGWKHPDLQGULYHUXQWLO
WKHLQGXVWULDOUHYROXWLRQF²%HWZHHQWKHÀIWHHQWKDQGVHYHQWHHQWK
FHQWXULHVWRZQVLQ1RUWK,WDO\VWDUWHGFOHDQLQJWKHÀOWKDQGUXEELVKIURPWKHLU
GUDLQVWRSUHYHQWGLVHDVHVEXWLWZDVRQO\LQWKHQLQHWHHQWKFHQWXU\WKDWK\JLHQH
DQGVDQLWDWLRQRFFXSLHGWKHIRUHIURQWLQWKHVWUXJJOHDJDLQVWLOOQHVVDQGGLVHDVH
,Q(XURSH SROOXWLRQ DQG WKH QHHG IRU VDQLWDWLRQZHUHPDLQO\ EURXJKW WR
DWWHQWLRQ E\ LQGXVWULDOLVDWLRQ WR D OHVVHU H[WHQW DOVR E\ WKHGHYHORSPHQW RI
PRGHUQDJULFXOWXUH7KH$JHRI(QOLJKWHQPHQWLQWURGXFHGWKHLGHDWKDWVFLHQFH
ZDVDQLQVWUXPHQWRISURJUHVVDQGWKHVXEVHTXHQWULVHRIWKH¶VFLHQWLÀF·HUDRI
PHGLFLQHLQWKHPLGQLQHWHHQWKFHQWXU\ÀQDOO\DOVRSXWVDQLWDWLRQDQGK\JLHQH
RQWKHSROLWLFDODJHQGD7KLVGHYHORSPHQWZDVVWUHQJWKHQHGE\WKHHPHUJHQFH
RIWKHLGHDRIVSHFLÀFDHWLRORJ\RIGLVHDVHVLQFRQQHFWLRQZLWKWKHGLVFRYHU\
RIVSHFLÀFJHUPVDVDFDXVHRIVSHFLÀFGLVHDVHVLQWKHODWHQLQHWHHQWKFHQWXU\
%HYHULGJHDQG3ÁXJDPRQJRWKHUVQRWHWKDWWKHEHJLQQLQJVRIWKHPRGHUQ
RUJDQLVDWLRQDO IUDPHZRUN RI ZDWHU DQG VHZDJH VHUYLFHV LQ /RQGRQ FDQ EH
WUDFHGEDFNWRWKHVZKHQWKHKHDOWKRIWKHFLW\·VSRSXODWLRQZDVVHULRXVO\
WKUHDWHQHGE\LQGXVWULDOLVDWLRQKHDY\SROOXWLRQRIWKH7KDPHVDQGRXWEUHDNVRI
FKROHUDUHVXOWLQJLQGHPDQGVIRUUHIRUPRIWKHZD\VLQZKLFKZDWHUZDVVXS
SOLHGWUHDWHGDQGGLVSRVHGRIZLWKLQ/RQGRQ1XPHURXVRWKHU(XURSHDQWRZQV
DQGWKHULYHUVUXQQLQJWKURXJKWKHPVXFKDV3DULVDQGWKH6HLQHIDFHGVLPLODU
SUREOHPVLQWKHPLGV$WWKDWWLPHWKH6HLQHZDVWUXO\DPXOWLSXUSRVH
UHVRXUFHVXLWDEOHIRUERWKGULQNLQJDQGZDVWHGLVSRVDODVZHOODVQDYLJDWLRQ
(X]HQDQG+DJKHGHVFULEHWKHHLJKWHHQWKFHQWXU\DVDNH\SHULRGLQWKHUHODWLRQ
VKLSEHWZHHQ3DULVLDQVDQGWKHULYHUZKLFKZDVVXFKDQLQWHJUDOSDUWRIWKHLU
OLYHVEXWZKRVHZDWHUVZHUHEHFRPLQJLQFUHDVLQJO\SROOXWHG
3XEOLFRSLQLRQDQGWKHWUXHLQFHQWLYHV²&KDGZLFN·VUHSRUW
7KHQLQHWHHQWKFHQWXU\ZDVDSHULRGRIXQSUHFHGHQWHGDQGUDSLGSRSXODWLRQ
JURZWKLQWKHQHZO\GHYHORSLQJLQGXVWULDOWRZQVRI(XURSH)LVKHULGHQWLÀHG
WKUHHPDLQGULYHUVEHKLQGHDUO\SXEOLFKHDOWKLQLWLDWLYHVLQ%ULWDLQGXULQJWKLV
SHULRGWKHFRQFHUQZLWKSXEOLFKHDOWKVHPLQDOHYHQWVDQGFKDQJHVLQJRYHUQDQFH
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7KHUHZDVDJURZLQJFRQFHUQRYHUWKHVWDWHRIZRUNLQJFODVVOLYLQJFRQGL
WLRQVDQGSXEOLFKHDOWKLQWKHV)LVKHUVXJJHVWVWKDWWKLVZDVSDUWO\GXH
WRWKHUHSRUWLQJE\5R\DO&RPPLVVLRQVMRXUQDOLVWVVRFLDOFRPPHQWDWRUVDQG
ZULWHUVVXFKDV'LFNHQV*DVNHOODQG(QJHOVWRJHWKHUZLWKLPSURYHGVWDWLVWL
FDOHYLGHQFHWKDWWKHSRRUZHUHLQFUHDVLQJDQGG\LQJ\RXQJHU3XEOLFRSLQLRQ
XUJHGDXWKRULWLHVWRWDNHDFWLRQVKRFNHGE\&KDGZLFN·V3RRU/DZ&RPPLV
VLRQHUV·5HSRUWRQWKH6DQLWDU\&RQGLWLRQVRI WKH/DERXULQJ&ODVVHV 
ZKLFKPDGHDOLQNEHWZHHQXQVDQLWDU\FRQGLWLRQVDQGSRRUKHDOWK7KLVZDV
XQFRPPRQDW WKHWLPHDOWKRXJKVLPLODUFODLPVKDGDOVREHHQUDLVHGHDUOLHU
IRULQVWDQFHLQWKHFRQWH[WRISULVRQVVODYHVKLSVDQGDUP\FDPSV7KHYLHZ
ZDVIXUWKHUVWUHQJWKHQHGE\VXFKSHRSOHVXFKDV)ORUHQFH1LJKWLQJDOHZKRVH
UHPDUNDEOHZRUNLQQXUVLQJVLFNVROGLHUVGXULQJWKH&ULPHDQ:DU
KDVEHHQH[WHQVLYHO\FKURQLFOHG
7KH&KDGZLFNUHSRUWOHDYHVURRPIRUGHEDWH6RPHDXWKRUVQRWHWKDWE\
HVWDEOLVKLQJ D FRQQHFWLRQEHWZHHQXQVDQLWDU\ FRQGLWLRQV DQGSRRU KHDOWK LW
PDQDJHGWRGLYHUWDWWHQWLRQIURPWKHIDFW WKDWSRYHUW\DQGKHDOWKDUH OLQNHG
LQ D QXPEHU RI ZD\V +DPOLQ IRU LQVWDQFH GHPRQVWUDWHG KRZ&KDGZLFN
LJQRUHGPHGLFDOUHSRUWVVKRZLQJWKDWGLVHDVHDPRQJ%ULWDLQ·VZRUNLQJFODVVHV
UHVXOWHGIURPDYDULHW\RIFRQGLWLRQVGHVWLWXWLRQKRUULEOHKRXVLQJSRRUZDWHU
DQGVHZDJHV\VWHPVORQJZRUNLQJKRXUVLQGDQJHURXVWR[LFZRUNSODFHVDQG
OLWWOHHGXFDWLRQRUWUDLQLQJ3RUWHULQUHYLHZLQJ+DPOLQ·VZRUNQRWHGKRZ
VHZHUFRQVWUXFWLRQDSSHDOHGWRPLGGOHFODVVVHQWLPHQWV6HZHUVLPSURYHGWKH
WRZQDQGFRXOGEHEXLOWZLWKRXWDFWXDOO\GHDOLQJZLWKWKHGDQJHURXVFODVVHV
&OHDQZDWHUZRXOGEULQJFOHDQPRUDOV7KHVXEMHFWLYHPLVHU\RIGHVWLWXWLRQZDV
UHSODFHGE\WKHREMHFWLYHODQJXDJHRIGLUWVWHQFKSLSHVGUDLQVDQGGZHOOLQJV
2IWHQ VSXULRXV GDWD DQG SURMHFWLRQV VXJJHVWHG H[WUDRUGLQDULO\ IDUUHDFKLQJ
EHQHÀWV6DQLWDU\UHIRUPVZRXOGSD\IRU WKHPVHOYHV LQ ORZHUUDWHVRIFULPH
GLVHDVHDQGSROLWLFDODJLWDWLRQ
6HPLQDOHYHQWVDQGSROLWLFDOZLOO
)LVKHU IXUWKHU LGHQWLÀHG VHPLQDO HYHQWVZKLFK KDYH LQÁXHQFHG WKH SROLWLFDO
ZLOO WRLPSURYHSXEOLFKHDOWK7KH\DUHUHODWHGWRH[SHULHQFHVZLWKDQGIHDU
RIGHDWKDQGGLVHDVHVXFKDVFKROHUDDFURVVDOOFODVVHV$FFRUGLQJWR)LVKHU
FKROHUDÀUVW DUULYHG LQ%ULWDLQ LQZLWK VXEVHTXHQWPDMRURXWEUHDNV LQ
DQG$WWKHWLPHWKHPHGLFDOSURIHVVLRQVWURQJO\EHOLHYHGWKDW
LWZDVWUDQVPLWWHGYLDIRXODLU7KHYLHZRI'U-RKQ6QRZWKDWLWZDVIDUPRUH
OLNHO\WREHWUDQVPLWWHGE\FRQWDPLQDWHGZDWHUZDVFRQÀUPHGLQZKHQ
GHDWKVRFFXUUHGLQ6RKR/RQGRQLQWKHVSDFHRIWHQGD\VLQZKDWLVNQRZQ
DVWKH%URDG6WUHHW3XPS,QFLGHQW6QRZLGHQWLÀHGRQHFRQWDPLQDWHGZHOOE\
PDSSLQJRXWWKHFDVHV<HWWKHSUHYDOHQWEHOLHILQGLVHDVHWUDQVPLVVLRQWKURXJK
QR[LRXVYDSRXUVUHPDLQHGSRZHUIXOWLOOWKHODWHQLQHWHHQWKFHQWXU\'U6QRZ
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DOVRGHPRQVWUDWHGWKDWZDWHUGUDZQGRZQVWUHDPRI7KDPHVLQWRZKLFKPDQ\
VHZHUVÁRZHGFDXVHGDGHDWKUDWHWLPHVWKDWRIZDWHUGUDZQIURPXSVWUHDP
,QWKHZDWHUVXSSO\LQWDNHVZHUHÀQDOO\PRYHGXSVWUHDPRIVHZHUDJH
RXWOHWVDQGDQLQWHUFHSWLQJVHZHUV\VWHPZDVEXLOWRQWKH(PEDQNPHQWWRLP
SURYHWKHÁRZRIZDWHU
,Q)LQODQGKHDOWKEHFDPHDIDFWRULQZDWHUVXSSO\DQGVDQLWDWLRQGLVFXVVLRQV
ZKHQWKH3XEOLF+HDOWK'HFUHHFRQWDLQLQJSURYLVLRQVRQSROOXWLRQFRQ
WUROZDVHQDFWHGLQUHVSRQVHWRWKHJURZWKRILQGXVWU\DQGEXLOWXSDUHDV7KH
FRXQWU\·VZDVWHZDWHU WUHDWPHQWSUDFWLFHZDVSULPDULO\GHWHUPLQHGE\SXEOLF
KHDOWKHQJLQHHULQJFRQFHUQV2YHUWKHODVWIHZGHFDGHVHQYLURQPHQWDOSROOXWLRQ
FRQWUROLQ)LQODQGDQGRWKHUGHYHORSHGFRXQWULHVKDVEHFRPHDOPRVWWKHVROH
GULYHUIRULPSURYHGZDVWHZDWHUWUHDWPHQW
&OHDQOLQHVVDQGK\JLHQH
7R )ORUHQFH1LJKWLQJDOH ² VDQLWDWLRQZDV D V\PERO RI:HVWHUQ
FLYLOLVDWLRQ$IWHUWKH&ULPHDQ:DUDQGWKHUHEHOOLRQLQ,QGLDLQ1LJKW
LQJDOHGHFODUHGWKDW¶LWZRXOGEHDQREOHEHJLQQLQJRIWKHQHZRUGHURIWKLQJV
WRXVHK\JLHQHDVDKDQGPDLGHQRIFLYLOLVDWLRQ·1LJKWLQJDOHZDVQRWDORQHLW
KDVEHHQDUJXHGWKDWDUP\PHGLFDORIÀFHUVKDGORQJEHHQUDLVLQJWKHLUYRLFHV
LQFRQGHPQDWLRQRIVDQLWDU\FRQGLWLRQVLQPLOLWDU\FDQWRQPHQWV1LJKWLQJDOH
DOVRPDGHWKHVWLOOKLJKO\UHOHYDQWREVHUYDWLRQWKDWLWZDVFKHDSHUWRSURPRWH
KHDOWKWKDQWRPDLQWDLQSHRSOHLQVLFNQHVV
7KH,:+$&RQIHUHQFHSDSHUVLQWURGXFHGFRXQWU\DQGFLW\VSHFLÀF
FDVHVUDWKHUWKDQLQGLYLGXDOVDVVRFLDWHGZLWKEUHDNWKURXJKV)RULQVWDQFH0D
OLQRYDGHVFULEHVKRZDORQJZLWKXUEDQLVDWLRQDQGWKHGHYHORSPHQWRIVFLHQFH
DQGWHFKQRORJ\LQWKHVHFRQGKDOIRIWKHQLQHWHHQWKFHQWXU\WKHPLQGVHWVRIFLW\
LQKDELWDQWVDOVRFKDQJHG0DOLQRYDIRFXVHVRQ6W3HWHUVEXUJDQGLWVGDFKDWHU
ULWRULHVLQWKHVWRV1HZLGHDVRQKHDOWKVSUHDGDPRQJWKHHGXFDWHG
OD\HUVRI6W3HWHUVEXUJVRFLHW\ZKHUHWKHLGHDRIWKHVXEXUEDQGDFKDSOD\HGD
PDMRUUROH7ROLYHLQDGDFKDPHDQWEUHDWKLQJIUHVKDLUWKDWVDIHJXDUGHGKHDOWK
$ODNEDUOLLQWURGXFHGDWUDGLWLRQIURP$]HUEDLMDQ3HUVLDDQG7XUNH\ZKHUH
GXULQJWKHQLQWKWRIRXUWHHQWKFHQWXULHVWKHDURPDWLFRLOVRIDERXWVSHFLHVRI
KHUEVDQGÁRZHUVZHUHDGGHGWREDWKZDWHURUDSSOLHGH[WHUQDOO\%DWKLQJDQG
VDXQDVZHUHDVVRFLDWHGZLWKJRRGKHDOWKDQGZHOOEHLQJIURPHDUO\RQ$ODN
EDUOLZULWHVKRZ¶WRPDLQWDLQKHDOWKLWZDVUHFRPPHQGHGWKDWDSHUVRQYLVLWD
EDWKKRXVHDWOHDVWWZRRUWKUHHWLPHVHDFKZHHN·+HIXUWKHUQRWHVKRZWKHVH
EDWKKRXVHVVHUYHGDVERWKEHDXW\SDUORXUVDQGKHDOWKFOLQLFV
0HUYL|LQWXUQLQWURGXFHGDZHOOHVWDEOLVKHGEDWKLQJWUDGLWLRQIURP-D
SDQ,WZDVDPHDQVRILPSURYLQJSXEOLFKHDOWK0HUYL|SURYLGHGDQH[DPSOH
IURPWKHFLW\RI(GR-DSDQODWHUQDPHG7RN\RWRLOOXVWUDWHKRZDFRXQWU\
WKDWE\GHÀQLWLRQZDVVXSSRVHGWREHSUHPRGHUQDQGWKDWGXHWRLWVVHFXULW\
FRQFHUQVKDGOLPLWHGIRUHLJQFRQWDFWVZDVVWLOODEOHWRGHVLJQODUJHVFDOHV\V
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WHPVWKDWHIIHFWLYHO\PLQLPLVHGKHDOWKULVNVFRQWULEXWHGWRSXEOLFKHDOWKDQG
FXWHQYLURQPHQWDOSROOXWLRQDQGZDVWDJHRIVFDUFHQDWXUDOUHVRXUFHV,Q(GR
WKHROGV\VWHPZDVVRHIIHFWLYHWKDWZKHQLWZDVPRGHUQLVHGDWWKHHQGRIWKH
QLQHWHHQWKFHQWXU\WKHRQO\PDMRUZRUNUHTXLUHGZDVWRUHSODFHWKHZRRGHQ
SLSHVZLWKPHWDORQHV
)ORRGPDQDJHPHQWDQGUDLQZDWHUKDUYHVWLQJDUHVWLOOUHOHYDQW
5DLQZDWHUPDQDJHPHQWKDVUHJDLQHGLQWHUHVWLQYDULRXVSDUWVRIWKHZRUOGLWLV
VWLOODUHOHYDQWIDFWRULQPDQDJLQJGUDLQDJHDQGVHZHUDJHDQGSROOXWLRQFRQWURO
DQGZDWHUVHFXULW\.RFKLQWURGXFHGWKHGHEDWHLQ*HUPDQ\VSDUNHGRIIE\ULYHU
SROOXWLRQGXHWRVHZHURYHUÁRZV²HVSHFLDOO\IURPFRPELQHGVHZHUV\VWHPV²
LQWKHPLGVZKLFKZDVDVHYHUHSUREOHPWKURXJKRXWWKHV6LPLODU
GHEDWHVFRXOGDQGVKRXOGEHFRQGXFWHGLQQXPHURXVRWKHUFRXQWULHVDVZHOO
WKHFKRLFHEHWZHHQFRPELQHGDQG VHSDUDWH VHZHUDJH LV VWLOO UHOHYDQW:DWHU
VHFXULW\DGGVDQRWKHUGLPHQVLRQWRWKHQHHGRIPDQDJLQJUDLQZDWHUZLWKPRUH
FDUHJURXQGZDWHUUHFKDUJHDQGUDLQZDWHUKDUYHVWLQJIRUGLUHFWXVHKDYHSRWHQ
WLDO$QH[DPSOHZDVSUHVHQWHGGXULQJWKH,:+$FRQIHUHQFHE\:DJOH
7KHZDUPLQJFOLPDWHKDVEURXJKWXSWKLVLVVXHLQDUHDVOLNH6FDQGLQDYLDZKHUH
ZLQWHUVVHHPWREHJHWWLQJZHWWHU%HFDXVHUDLQZDWHUHQWHUVVHZHUDJHE\GLIIHU
HQWURXWHVWUHDWPHQWSODQWVPD\UHFHLYHLQFUHDVLQJYROXPHVRIFROGZDWHUWKDW
UHGXFHWKHHIÀFLHQF\RIWKHELRORJLFDOSURFHVV
'UDLQDJHDQGÁRRGLQJFDQDOVREHVHHQLQDEURDGHUFRQWH[WVXFKDVWKH
RQH SUHVHQWHG E\*HUPDQRZKR FODLPHG WKDW IHZKLVWRULDQV KDYH VWXGLHG
WKHVRFLDOVLJQLÀFDQFHRIXUEDQÁRRGLQJ*HUPDQRSUHVHQWHGDFDVHVWXG\RI
WKHÁRRGLQWKHFLW\RI,QGLDQDSROLV86$DQGFODLPHGWKDW¶UHVSRQVHV
WRÁRRGLQJKROGWKHSRZHUWRUHVKDSHWKHFXOWXUDOIXWXUHRIFLWLHVZRUOGZLGH
:LWKRXWDFNQRZOHGJLQJWKLVSRZHUFRPPXQLWLHVHFKRDQGUHSHDWUHVSRQVHVWR
ÁRRGLQJWKDWUHVXOWLQGLVMRLQWHGXUEDQVSUDZOXQKHDOWK\VHFWLRQVRIFLWLHVVKLIWV
LQVRFLDOSRZHUDQGRWKHUXQGHVLUHGDQGXQLQWHQGHGFKDQJHV·
63(&,),&+($/7++$=$5'6$6'5,9(56
'LVFRYHULQJPLFURELDOOLIHDQGXQGHUVWDQGLQJZDWHUTXDOLW\
(VWDEOLVKLQJWKHOLQNEHWZHHQPLFURELDOOLIHSRRUZDWHUDQGQRQH[LVWHQWVDQL
WDWLRQWRRNDORQJWLPH9HVLOLQGSRLQWVRXWWKDWPLFURRUJDQLVPVUHPDLQHG
DPHUHVFLHQWLÀFFXULRVLW\IRUVRPH\HDUVDIWHU$QWRQYDQ/HHXZHQKRHN
ÀUVW GLVFRYHUHG WKHPLFURELDOZRUOGZLWK KLV VLPSOHPLFURVFRSH LQ WKH ODWH
VHYHQWHHQWKFHQWXU\7KHLGHDWKDWWKHVHVPDOORUJDQLVPVFRXOGFDXVHGLVHDVH
ZDVFRQVLGHUHGXQOLNHO\:KLOHDOO(XURSHDQFLWLHVVXIIHUHGSHULRGLFHSLGHP
LFVRIFKROHUDW\SKRLGIHYHUDQGRWKHUGLVHDVHVLQWKHQLQHWHHQWKFHQWXU\WKHUH
ZHUHPDQ\WKHRULHVRIZK\WKHVHHSLGHPLFVRFFXUUHG)RULQVWDQFH&KDGZLFN
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OLNHPDQ\RWKHUVDWWKHWLPHEHOLHYHGWKDWRGRXUZDVWREODPH¶$OOVPHOOVLI
LWEHLQWHQVHLQLWLDWHDFXWHGLVHDVH·,WKDVEHHQDUJXHGWKDW&KDGZLFNDQGKLV
FRQWHPSRUDULHVGLGQRWVHHRGRXUVWKHPVHOYHVDVWKHFDXVHRIWKHLOOQHVVHVEXW
UDWKHUDVDQLQGLFDWLRQWKDWPLDVPDZDVSUHVHQWWKDWWKHGLVHDVHFDXVLQJDJHQWV
ZHUHSUHVHQWLQWKHDLU
8QWLOWKHVZKHQWKHÀUVWVFLHQWLÀFDQDO\VHVZHUHFDUULHGRXWE\SKDU
PDFLVWVDQGFKHPLVWVNQRZOHGJHDERXWZDWHUKDGEHHQH[FOXVLYHO\EDVHGRQ
VHQVHSHUFHSWLRQVDQGVXEMHFWLYHH[SHULHQFHVLJKWVPHOOWDVWHDQGWRXFKPDGH
LWSRVVLEOHWRHODERUDWHDQGUHJXODUO\UHHYDOXDWHDFHUWDLQKLHUDUFK\RIGLIIHU
HQWTXDOLWLHVRIZDWHU3HUFHSWLRQVFRQFHUQLQJWKHTXDOLW\RIZDWHUZHUHEDVHG
QRWRQO\VHQVHLPSUHVVLRQVEXWDOVRRQLWVRULJLQWKHQDWXUHRIWKHWHUUDLQLW
WUDYHUVHGDQGKRZUDSLGO\LWÁRZHG
'ULQNLQJZDWHUVWDQGDUGVZHUHGHYHORSHGQDWLRQDOO\LQGLIIHUHQWLQGXVWULDOLVHG
FRXQWULHVGXULQJWKHHDUO\WZHQWLHWKFHQWXU\7KHQHHGIRUVDIHDQGSRWDEOHZDWHU
EHFDPHXUJHQWZLWKWKHLQFUHDVHLQWUDYHOSDUWLFXODUO\DLUWUDYHOHVSHFLDOO\LQ
WKHV6DIHJXDUGLQJRISXEOLFKHDOWKLQWKHLQWHUQDWLRQDOFRPPXQLW\ZDV
HQWUXVWHGWRWKH:RUOG+HDOWK2UJDQLVDWLRQ:+2:+2SOD\HGDQDFWLYHUROH
LQGHYHORSLQJLQWHUQDWLRQDOVWDQGDUGVIRUGULQNLQJZDWHUDQGVSRQVRUHGDVHULHV
RIH[SHUWFRQVXOWDWLRQVDQGPHHWLQJVLQWKHV:+2DOVRSXEOLVKHGDVSHFLDO
ZDWHUVDQLWDWLRQLVVXHRIWKH%XOOHWLQRIWKH:RUOG+HDOWK2UJDQLVDWLRQLQ
$IWHUVHYHUDO\HDUVRISUHSDUDWLRQ:+2SXEOLVKHGWKH,QWHUQDWLRQDO6WDQGDUGV
IRU'ULQNLQJ:DWHULQIROORZHGE\UHYLVHGHGLWLRQVLQDQG7KH
:+25HJLRQDO2IÀFHIRU(XURSHZDVDFWLYHLQWKHSUHSDUDWLRQRILQWHUQDWLRQDO
VWDQGDUGVDQGKDG(XURSHDQ6WDQGDUGVIRU'ULQNLQJ:DWHUSXEOLVKHGLQ
IROORZHGE\DVHFRQGHGLWLRQLQ:+2IXUWKHUHODERUDWHGWKHLQWHUQDWLRQDO
VWDQGDUGVLQWKH*XLGHOLQHVIRU'ULQNLQJZDWHU4XDOLW\7KHVHDSSHDUHGLQWKUHH
YROXPHVWKHÀUVWHGLWLRQLQ²WKHVHFRQGLQ²DQGWKHÀUVW
YROXPHRIWKHWKLUGHGLWLRQLQ
0DQ\ FRXQWULHV DUH WDNLQJ VWHSV WRZDUGV:+2 GULQNLQJ ZDWHU TXDOLW\
VWDQGDUGV'XULQJ,:+$&KLNKODG]HDQG'DGLDQLSUHVHQWHGWKHFDVHRI
*HRUJLDGLYLGLQJWKHKLVWRU\RIZDWHUTXDOLW\LQ*HRUJLDLQWRWKUHHSHULRGV7KH
6RYLHWSHULRGEHIRUHWKHSHULRGRIWUDQVLWLRQ²DQGWKHSHULRG
RIGHYHORSPHQWWRSUHVHQW'XULQJWKH6RYLHWSHULRG*HRUJLDKDGDORW
RIQRUPDWLYHGRFXPHQWDWLRQEXWQRWKLQJFRQIRUPLQJWRLQWHUQDWLRQDOVWDQGDUGV
'XULQJWKHWUDQVLWLRQSHULRGH[LVWLQJQRUPDWLYHGRFXPHQWDWLRQZDVXQXVDEOH
EXWQHZGRFXPHQWDWLRQZDVQRWHODERUDWHG7KHQHZZDWHUODZZDVDGRSWHG
E\WKH*HRUJLDQJRYHUQPHQWLQ)URPRQDORWRIGRFXPHQWDWLRQ
ZDVHODERUDWHGFRQFHUQLQJWKHHSLGHPLRORJLFDODQGK\JLHQLFQRUPVRIZDWHU
DQGLQWKH6DIHW\DQG4XDOLW\RI)RRG$FWZDVDGRSWHGDQGUHVSRQVLELOLW\
WUDQVIHUUHGIURPWKH0LQLVWU\RI+HDOWKDQG6RFLDO&DUHWRWKH0LQLVWU\RI$J
ULFXOWXUHRI*HRUJLD'HSDUWPHQWRI)RRG6DIHW\7KHVWDWXWHVDUHQRWLQSHUIHFW
DFFRUGDQFHZLWKWKHJXLGHOLQHVVHWE\(8DQG:+2
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:DVWHZDWHUVWDQGDUGV LQYROYHDQDOWRJHWKHUGLIIHUHQWGLPHQVLRQRIZDWHU
TXDOLW\9HVLOLQGSRLQWVRXWWKDWWKHLQLWLDOREMHFWLYHRIZDVWHZDWHUWUHDWPHQW
ZDVWKHGHVWUXFWLRQRIPLFURELDOOLIHEDVHGRQWKHUHDOLVDWLRQWKDWLQIHFWLRXV
GLVHDVHV VXFKDV FKROHUDDQG W\SKRLG IHYHU DUH FDXVHGE\PLFURRUJDQLVPV
9HVLOLQG·VSDSHUIRFXVHVRQWKHPDQFUHGLWHGZLWKÀUVWUHDOLVLQJWKHEHQHÀWV
RIPLFURELDODFWLRQ:LOOLDP'LEGLQZKRLQWKHODWHVGHVLJQHGWKHÀUVW
ODUJHVFDOHELRORJLFDOZDVWHZDWHUWUHDWPHQWSODQW%\'LEGLQ·VUHSXWDWLRQ
ZDVHVWDEOLVKHGDQGZDVWHZDWHU WUHDWPHQWSODQWVXVLQJELRORJLFDO WUHDWPHQW
SURFHVVHVZHUHFRQVWUXFWHGLQ*UHDW%ULWDLQDQGWKH8QLWHG6WDWHV7KH%ULWLVK
SUHVVKDLOHGELRORJLFDOWUHDWPHQWRIZDVWHZDWHUDVDVLJQLÀFDQWDGYDQFHEXW
FRXOGQRWXQGHUVWDQGZK\LWWRRNVRORQJWRGLVFRYHUVXFKDVLPSOHWKLQJ
:DUWLRYDDUDQRWHGKRZGHÀQLWLRQVRISROOXWLRQOLQNWKHFRQFHSWRIZDWHU
TXDOLW\WRGLIIHUHQWKXPDQQHHGV+HFRQFOXGHGE\H[SODLQLQJKRZLQWKHSDVW
WKHVHFWRUZDVFKDUDFWHULVHGE\ORZWHFKQRORJ\ORZLQWHQVLW\FRPSHWLWLRQDQG
XQOLPLWHGDEVWUDFWLRQULJKWVZKHUHDVSUHVHQWO\KLJKWHFKQRORJ\LQVLVWHQFHRQ
KLJKZDWHUTXDOLW\DQGWRXJKFRPSHWLWLRQDUHWKHQRUP)RUWKHIXWXUH:DUWLR
YDDUDHQYLVLRQVDSSOLFDWLRQRIVLPSOHWHFKQRORJLHVUHJXODWHGFRPSHWLWLRQDQG
JOREDOFRPSHWLWLRQDWYDULRXVOHYHOV:DWHUVDQLWDWLRQDQGUHODWHGZDWHUTXDOLW\
DQGXVDELOLW\DUHQRORQJHUORFDOLVVXHV
7\SKRLGIHYHU
7\SKRLGIHYHUZDVRQHRIWKHGLVHDVHVZKLFKE\WKHVZHUHFRQVLGHUHGWR
VSUHDGWKURXJKFRQWDPLQDWHGZDWHU,QWKHODWHVDQGHDUO\VW\SKRLG
IHYHUZDVDOVRDFRPPRQGLVHDVHLQWKH8QLWHG6WDWHV.HQWLQWURGXFHGWKH
FDVHRIWKH&LW\RI%RLVHLQ,GDKR86$ZKHUHW\SKRLGIHYHUUDWHVZHUHVLPLODU
WRRWKHUFLWLHV$WRQHSRLQW%RLVH·VZDWHUVXSSO\ZDVGHPRQVWUDWHGWREHWKH
VRXUFHRIWKHGLVHDVHZKLOHDWWKHVDPHWLPHWKHSULYDWHZDWHUFRPSDQ\ZDV
FRPSOLPHQWHGIRULWVHIIRUWVLQFRQWUROOLQJWKHVSUHDGRIW\SKRLGIHYHU<HWWKH&LW\
WRRNQRDFWLRQWRWDNHRYHUWKHVXSSO\,QDKLJKHUWKDQDYHUDJHQXPEHURI
FRQWDJLRXVGLVHDVHFDVHVZHUHUHSRUWHGLQWKHQRUWKHQGRI%RLVH7KLVWLPHWKH
SXEOLFZDWHUV\VWHPZDVQRWEODPHGIRUWKHRXWEUHDNEHFDXVHPDQ\UHVLGHQFHV
REWDLQHGZDWHUIURPSULYDWHZHOOV¶LQWRZKLFKÁRZVWKHVOLP\JHUPEUHHGLQJ
FRUUXSWLRQIURPFHVVSRROVDQGFORVHWV·7KH,GDKR6WDWHVPDQ)HEUXDU\
7\SKRLGIHYHURXWEUHDNVFRQWLQXHGWRSODJXH%RLVHDOVRODWHUDQGDOWKRXJKWKH
ZDWHUVXSSO\ZDVJHQHUDOO\WKRXJKWWREHWKHEDVLFFDXVHRWKHUVRXUFHVZHUH
DOVRLGHQWLÀHGLQFOXGLQJYHJHWDEOHVQDWXUDOLFHDQGGDLU\SURGXFWV,Q
FDVHVRIW\SKRLGIHYHUZHUHGLDJQRVHGLQDWZRZHHNSHULRG(YHQWXDOO\LWZDV
IRXQGWKDWWKHVRXUFHRIWKHW\SKRLGIHYHUZDVXQWUHDWHGVHZDJHIURPDVPDOO
WRZQXSVWUHDPRI%RLVH
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&KROHUD
&KROHUDLVDQRWKHUZLGHO\NQRZQDQGIHDUHGGLVHDVHZKLFKVWLOOFRQWLQXHVWRNLOO
:LOOLDP)DUURQHRIWKHJUHDWHVWSXEOLFKHDOWKSK\VLFLDQVLQPLGQLQHWHHQWK
FHQWXU\%ULWDLQEHOLHYHGWKDWFKROHUDZDVFRQWUDFWHGWKURXJKWKHDWPRVSKHUH
YLDVRPHWKLQJKHFDOOHG¶FKROHULQH·D]\PRWLFPDWHULDORIFKROHUD9HVLOLQGQRWHV
WKDW)DUUZDVDQH[FHOOHQWHSLGHPLRORJLVWDQGRQHRIWKHÀUVWWRDSSO\VWDWLVWLFV
WRGLVHDVHSUHYHQWLRQ+HSORWWHGWKHLQFLGHQFHRIFKROHUDLQ/RQGRQDVDIXQF
WLRQRIHOHYDWLRQDERYHWKH5LYHU7KDPHV<HWKHFRQFOXGHGWKDWFKROHUDPXVW
EHFRQWUDFWHGYLDWKHDLUWKH¶PLDVPD·HYDSRUDWLQJIURPWKHULYHUWKDWFDUULHV
WKH¶FKROHULQH·SDUWLFOHVZLWKLW
1RZWKDWWKHFDXVHRIFKROHUDLVZHOOHVWDEOLVKHGLWDSSHDUVWRKDYHEHFRPH
DQRWKHUNH\¶GLVHDVHGULYHU·LQYDULRXVFRXQWULHVIRUZDWHUDQGVDQLWDWLRQUH
ODWHGGHYHORSPHQW&KROHUDPDNHVQHZVEHFDXVHVHYHUHXQWUHDWHGFKROHUDFDQ
OHDGWRUDSLGGHK\GUDWLRQDQGGHDWKLIXQWUHDWHGSHUFHQWRISHRSOHZLWK
VHYHUHFKROHUDZLOOGLH,QQXPHURXVQRZGHYHORSHGFRXQWULHVFKROHUDJDYHD
ERRVWWRWKHGHYHORSPHQWRIPRGHUQZDWHUDQGLQGHHGVHZHUDJHV\VWHPVDV
HSLGHPLFVHIIHFWLYHO\IRUFHGZDWHUTXDOLW\DQGVDQLWDWLRQLVVXHVRQWKHSXEOLF
DQGSROLWLFDODJHQGD<HWFKROHUDFRQWLQXHVWREHDUHDOWKUHDW,QFKROHUD
FDVHVDQGGHDWKVZHUHRIÀFLDOO\UHSRUWHGWR:+2IURPFRXQWULHVLQ$IULFD
FRXQWULHVLQ/DWLQ$PHULFDFRXQWULHVLQ$VLDFRXQWULHVLQ(XURSHDQG
FRXQWULHVLQ2FHDQLD
/HDG
/HDG LV D WR[LF VXEVWDQFH ZKLFK ZKHQ SUHVHQW LQ GULQNLQJ ZDWHU VHOGRP
RULJLQDWHVIURPQDWXUDOVRXUFHV/HDGZDVZHOONQRZQDOUHDG\LQDQWLTXLW\DQG
EHFDXVHSLSHVFDQEHTXLWHHDVLO\PDGHRILWLWZDVZLGHO\XVHGLQZDWHUVXSSO\
V\VWHPV,WZDVKRZHYHUFRQVLGHUHGKD]DUGRXVWRKHDOWKDOUHDG\LQDQWLTXLW\
DQGIRUWKDWUHDVRQLWZDVQRWDUHFRPPHQGHGPDWHULDOIRUZDWHUSLSHV'HVSLWH
VHYHUDOUHSRUWVRIZDWHUERUQHSOXPELVPFKURQLFOHDGSRLVRQLQJHVSHFLDOO\LQ
WKHQLQHWHHQWKFHQWXU\WKHXVHRIOHDGLQSOXPELQJV\VWHPVFRQWLQXHG$IWHU
WKH6HFRQG:RUOG:DULWZDVUHFRJQLVHGWKDWROGOHDGSLSHVFDQH[SRVHSHRSOH
WRHOHYDWHGOHDGFRQFHQWUDWLRQVLQZDWHUEXWWKHPDMRUKHDOWKWKUHDWVIURPOHDG
ZHUHIRXQGWREHRFFXSDWLRQDOH[SRVXUHDQGFKLOGUHQ·VH[SRVXUHWRROGSODVWHUV
DQGSDLQWVFRQWDLQLQJOHDG
5HSODFHPHQWRIROGOHDGSLSHVZKLFKDUHVWLOOSDUWRIPDQ\ROGZDWHUVXSSO\
V\VWHPVZRUOGZLGHKDVEHHQFRQVLGHUHGWRRH[SHQVLYH)LUVWO\OHDGLVDIDLUO\
GXUDEOHSLSHPDWHULDO6HFRQGO\LWLVEHOLHYHGWKDWOHDGGRHVQRWQHFHVVDULO\GLV
VROYHLQWRWKHFRQYH\HGZDWHULIDSURWHFWLYHOD\HUIRUPVRQWKHLQQHUVXUIDFHRI
WKHSLSH7KHYDOLGLW\RIWKDWEHOLHIKDVQRWEHHQHVWDEOLVKHG
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32/,7,&$/$1',167,787,21$/'5,9(56$1'2%67$&/(6
5HFRQVWUXFWLRQDQGXUJHIRUPRGHUQLW\DVGULYHUV
7KHKLVWRU\RIVDQLWDWLRQLVDOVRWKHKLVWRU\RIULVLQJVWDQGDUGVRIOLYLQJPRGHUQ
KRXVLQJDQGFRQYHQLHQFH6DQLWDWLRQ LV OLQNHG WR WKHVWULYLQJ IRUPRGHUQLW\
/DUJH(XURSHDQFLWLHVIDFHGWKHFKDOOHQJHÀUVWIROORZHGDOPRVWDFHQWXU\ODWHU
E\VPDOOHUFLWLHV7KHFRQGLWLRQVLQ/RQGRQLQZHUHFDSWXUHGE\WKHWHUP
¶*UHDW6WLQN·ZKLFK UHIHUUHG WR WKH DSSDOOLQJ VPHOO RI WKH KHDYLO\ SROOXWHG
7KDPHV,WZDVLQFUHDVLQJO\IHOWWKDWLWZDVQRWDFFHSWDEOHLQDPRGHUQFLW\
9HVLOLQGGHVFULEHVKRZ¶WKHVWHQFKIURPWKH7KDPHVZDVVREDGWKDWWKH+RXVH
RI&RPPRQVPHHWLQJLQWKH3DUOLDPHQWEXLOGLQJQH[WWRWKHULYHUKDGWRVWXII
UDJVVRDNHGZLWKFKORULGHRIOLPHFDOFLXPK\SRFKORULWHLQWRWKHFUDFNVLQWKH
VKXWWHUVWRWU\WRNHHSRXWWKHDZIXOVPHOO·
,QPDQ\(XURSHDQFLWLHVVDQLWDWLRQZDVFORVHO\OLQNHGWRWKHVSRVW
ZDUUHFRQVWUXFWLRQ7KH6HFRQG:RUOG:DUZDVDWXUQLQJSRLQWDOVRIURPWKH
HQJLQHHULQJSRLQWRIYLHZ5HFRQVWUXFWLRQDQGPRGHUQLVDWLRQOHGWRWHFKQLFDO
FKDQJHV%HUWUDQG.UDMHZVNLOLVWVWKHIROORZLQJIDFWRUVZKLFKPLJKWH[SODLQ
WKHVHFKDQJHVVLQFHWKHHQGRIWKHWKFHQWXU\
 WKHLQFUHDVHRIGRPHVWLFDQGLQGXVWULDOZDWHUFRQVXPSWLRQOHDGLQJWR
ODUJHUÁRZVLQVHZHUVZLWKKLJKHUWUDQVSRUWFDSDFLW\
 WKHGHYHORSPHQWRIDVSKDOWHGURDGVZLWKOHVVVROLGVHQWHULQJWKHVHZHUV
 WKHGHFUHDVHRIODUJHVROLGVLQSXWVEHWWHUZDVWHFROOHFWLRQ
 WKHODFNRIUHOLDELOLW\RIÁXVKLQJV\VWHPV
 WKHKLJKRSHUDWLRQFRVWVHVSHFLDOO\ZKHQGULQNLQJZDWHULVXVHG
 WKHGLOXWLRQRIVHZDJHZKLFKKDVQHJDWLYHLPSDFWVRQWKHHIÀFLHQF\RI
GRZQVWUHDPZDVWHZDWHUWUHDWPHQWSODQWV
 WKHGHYHORSPHQWDQGXVHRIRWKHUPRUHHIÀFLHQWGHYLFHVXVLQJOHVVZDWHU
ZLWKDKLJKHUHIÀFLHQF\OLNHHJKLJKSUHVVXUHMHWWLQJRUYDFXXPVXFWLRQ
XVHGLQXSVWUHDPVHZHUVZKHUHPRVWWDQNVZHUHLQVWDOOHG
 $DUQLRQRWHVKRZ)LQODQGDPRQJRWKHUVZDQWHGWREHDZHOIDUHVWDWHDIWHU
WKHZDU:DWHUVXSSO\DQGVHZHUDJHV\VWHPVRIWRZQVZHUHVHHQDVV\PEROVRI
PRGHUQ)LQODQGLQWKHVDPHZD\DVUDLOZD\V$DUQLRZULWHV
WKHQHZEXLOGLQJVZHUHHTXLSSHGZLWKDOOPRGHUQFRQYHQLHQFHV$SDUWPHQWVZHUH
ZDUPVXQQ\DQGFOHDQ0DQ\IRUPHUEDFNEUHDNLQJZRUNVEHFDPHHDVLHUZLWK
WKHZDWHUSLSHVDQGVHZHUV3HRSOHZKRPRYHGLQWRWKHLUQHZKRPHVGHVFULEHG
WKHPDVDSDUDGLVHRUDKHDYHQ7KHUHZHUHEDWKURRPVZDWHUFORVHWVDQGPRGHUQ
NLWFKHQVZLWKVLQNVRIUXVWOHVVVWHHO
$DUQLRDOVRSRLQWVRXWKRZ¶KRXVLQJFRPIRUWVZHUHSDUWRIWKHELJJHUZKROH
ERWKPDWHULDOO\DQGPHQWDOO\ZKHQSHRSOHZHUHDWWKHEHJLQQLQJRIDQHZHUD·
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$DUQLRGHVFULEHVKRZWKHFRYHUDJHRIZDWHUFORVHWVLQWKH&LW\RI7XUNX
)LQODQGHYROYHGIURPSHUFHQWLQWRSHUFHQWLQDQGWR
SHUFHQW LQ WKHV:DVWHZDWHU WUHDWPHQWKRZHYHUGLGQRWHYROYHDW WKH
VDPHSDFH7KHÀUVWZDVWHZDWHUWUHDWPHQWSODQWZDVFRPSOHWHGLQDQG
E\SUDFWLFDOO\DOOKRXVHKROGVZHUHFRQQHFWHGWRWKHV\VWHP%HIRUHWKHQ
VHSWLFWDQNVZHUHXVHGIROORZLQJWKHH[DPSOHRI6WRFNKROP6ZHGHQ$OUHDG\
LQHDFKKRXVHZLWKD:&ZDVH[SHFWHGWREXLOGDVHSWLFWDQNV\VWHPDQG
LQWKHFLW\HVWDEOLVKHGWKHSRVWRIDQLQVSHFWRUZKRPRQLWRUHGWKHFRQGL
WLRQRIVHSWLFWDQNV
7KH UHODWLYHO\ ODWH LQWURGXFWLRQRI WKHÁXVK WRLOHW V\VWHP LQ)LQQLVKDQG
RWKHU6FDQGLQDYLDQFLWLHVUHVXOWHGIURPWKHIDFWWKDWEHIRUHDERXWPRVW
FLW\RIÀFLDOVRSSRVHGWKHEXLOGLQJRIZDWHUFORVHWVIHDULQJZDWHUSROOXWLRQDQG
UHODWHGKHDOWKULVNV7KHÀUVWZDWHUFORVHWVLQ)LQODQGZHUHEXLOWLQ9\ERUJDQG
+HOVLQNLE\ULFKEXVLQHVVPHQLQWKHVEXWWKH)LQQLVK6HQDWHIRUEDGHWKHLU
XVH,QWKHHDUO\VWKHSUDFWLFDODUJXPHQWVSXWIRUZDUGE\WKHSURSRQHQWVRI
WKHÁXVKWRLOHWV\VWHPDOUHDG\RYHUVKDGRZHGWKHPRUHGLIIXVHKHDOWKDUJXPHQWV
VXSSRUWHGE\VFLHQWLVWVZKLFKVWDUWHGWKHFXOWXUDOUHYROXWLRQRIPRYLQJWKHWRLOHW
IURPWKHEDFN\DUGLQWRWKHKRXVH2QHPLJKWDUJXHWKDWLWZDVDPDQLIHVWDWLRQ
RIWKHHQJLQHHULQJSURIHVVLRQRYHUULGLQJWKHZLVKHVRIWKHPHGLFDOSURIHVVLRQ
LQVDQLWDWLRQ
6DQLWDWLRQ²DQHFRQRPLFGULYHURUREVWDFOH"
0DQ\ LQWHUQDWLRQDO VWDNHKROGHUV WRGD\ DJUHH WKDW LQDFWLRQRQ VDQLWDWLRQ DQG
K\JLHQHLVQRWDYLDEOHGHYHORSPHQWRSWLRQIDLOXUHWRLQYHVWLQWKHLPSURYH
PHQWRIVDQLWDWLRQDQGK\JLHQHZLOOXQGHUPLQHDQ\HIIRUWVWRSURPRWHHFRQRPLF
JURZWKDQGSRYHUW\UHGXFWLRQ2IFRXUVHWKDWLGHDLVQRWKLQJQHZDVVKRZQ
DERYHDPRGHUQFLW\MXVWFDQQRWDOORZD¶*UHDW6WLQN·ZLWKLQLWVERUGHUV6DQL
WDWLRQLVDQHFRQRPLFTXHVWLRQRIZKLFKUHIRUPHUVVXFKDV1LJKWLQJDOHZHUH
ZHOO DZDUH0F'RQDOGGHVFULEHG1LJKWLQJDOH·VSURIRXQGXQGHUVWDQGLQJRI
WKHSROLWLFDOSURFHVVDVKHZURWH¶,QDGHPRFUDF\WKHUHPXVWEHSROLWLFDOZLOO
WRDFKLHYHFKDQJHTXHVWLRQVLQWKH+RXVHRI&RPPRQVPHGLDFRYHUDJHDQG
WKHJRRGZLOORIWKHUHOHYDQWSURIHVVLRQDOVDQGRSLQLRQOHDGHUV·$FFRUGLQJWR
0F'RQDOG1LJKWLQJDOHDFWLYHO\DSSURDFKHGERWKUR\DOFRPPLVVLRQVWRKDYHWKH
ULJKWSHRSOHUHYLHZWKHUHSRUWVLQWKHULJKWMRXUQDOVVKHNQHZWKHFLUFXODWLRQRI
WKHPDMRUSHULRGLFDOVDQGVKHXQGHUVWRRGWKHLPSRUWDQFHRIJHWWLQJDVWRU\RU
OHWWHUWRWKHHGLWRULQWR7KH7LPHV1LJKWLQJDOHHVVHQWLDOO\FRQFHSWXDOLVHGWKH
ZHOIDUHVWDWHZLWKKHUYLVLRQRIDSURIRXQGO\UHIRUPHGV\VWHP,QKHUYLVLRQ
WKHSULYDWHVHFWRUZDVODUJHO\UXQQLQJWKHHFRQRP\ZKLOHQHFHVVDU\PHDVXUHV
ZHUHWDNHQIRULQFRPHVHFXULW\VDYLQJVDQGSHQVLRQVHPSOR\PHQWVWLPXODWLRQ
LQEDGHFRQRPLF WLPHVEHWWHUKRXVLQJSURYLVLRQIRU WKHGLVDEOHGDJHGDQG
FKURQLFDOO\LOODQGDFRPSUHKHQVLYHV\VWHPRISXEOLFKHDOWKFDUH:HPD\WDNH
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WKLVDVDQH[DPSOHRIKRZVDQLWDWLRQDQGK\JLHQHLQGHHGDUHHPEHGGHGLQWKH
EURDGHUFRQWH[WRIWKHHFRQRP\RIDVWDWH
$W WKH,:+$&RQIHUHQFH0lNLDPRQJRWKHUV OLQNHGZDWHUDQG
VDQLWDWLRQWRHFRQRPLFV+HUDLVHGLPSRUWDQWTXHVWLRQVUHODWLQJWRPXQLFLSDO
VDQLWDWLRQDQGHYHQZDWHULPSURYHPHQWVLQKLVFRPSDULVRQRIWZR6RXWK$IULFDQ
FLWLHV*UDKDPVWRZQDQG&DSH7RZQ7KHUHWKHVXSSRVHGEHQHÀFLDULHVZHUH
QRWYHU\HQWKXVLDVWLFDERXWWKHUHIRUPVDQG0lNLZRQGHUHGZK\WKHZRUNLQJ
FODVVZDVDJDLQVWLPSURYHPHQWVWKDWZHUHVXSSRVHGWRLPSURYHLWVOLYLQJFRQGL
WLRQV:K\GLGWKH\QRWVHHLWLQWKHLULQWHUHVWVWRJHWGUDLQVDQGVHZHUVZRUNLQJ
SURSHUO\"0lNLSRLQWHGRXWWKDWHYHQWKHH[SHFWHGLPSURYHPHQWVLQWKHKHDOWK
VLWXDWLRQGLGQRWFKDQJHWKHDWWLWXGHRIWKHZRUNLQJFODVV
¶WKH¶FRQVHUYDWLYHV·UHVLVWHGUHIRUPVEHFDXVHWKH\UHDOLVHGWKH\ZRXOGKDYHWR
SD\IRUWKHPWKHXQGHUFODVVHVUHMHFWHGZDWHUVFKHPHVEHFDXVHWKH\IHDUHGDQ
LQFUHDVHLQUHQWVDQGVLPLODUO\VDZZDWHUVFKHPHVWREHLQWKHEHQHÀWRQO\RI
WKHPHUFKDQWDQGFRPPHUFLDOLQWHUHVWV·
0lNLFRQWLQXHG¶WKHUHZHUHDOOHJDWLRQVWKDWPXQLFLSDOOHDGHUVZHUHMXVWWKLQNLQJ
DERXWWKHLURZQLQWHUHVWV·,Q*UDKDPVWRZQZKHUHSROLWLFDODQGVRFLDOGLVWLQF
WLRQVEHWZHHQGLIIHUHQWJURXSVZHUHQRWYHU\FOHDUPXQLFLSDOFRQÁLFWVZHUH
PRVWO\EDVHGRQSHUVRQDODQGUHOLJLRXVJURXQGV
,QD(XURSHDQSHUVSHFWLYHDQDGGLWLRQDOVHOGRPUHFRJQLVHGGULYHUFRXOG
EHLGHQWLÀHGLHWKH¶EXVLQHVV·GULYHURUWKHQHHGIRUIHUWLOLVHUVIRUWKHÀHOGV
DURXQGJURZLQJFLWLHV7KHLGHDRIFROOHFWLQJELRORJLFDOZDVWHIRUIDUPXVHZDV
VXJJHVWHGDOUHDG\LQODWHHLJKWHHQWKFHQWXU\3DULV/DWHUWKHSXVKIRUVHSDUDWH
FROOHFWLRQ RI ELRORJLFDOZDVWHZDV GLVFXVVHG LQ WKH FRQWH[W RIZDWHU SROOX
WLRQFRQWURODQGWKHQHHGIRUVHZHUVDQGWKXVEHFDPHDKHDOWKUHODWHGLVVXH
7KHKHDOWKLVVXHLVVWLOOUHOHYDQWLQPDQ\SHULXUEDQDUHDVLQWKHIDVWJURZLQJ
PHWURSROLWDQFLWLHVRIGHYHORSLQJFRXQWULHVZKLFKUHO\SDUWO\RQSHULXUEDQ
DJULFXOWXUHIRUIRRGVHFXULW\5HXVHRIZDVWHZDWHUXVXDOO\LQDQXQFRQWUROOHG
PDQQHULVDGDLO\SUDFWLFH7KHUHDUHFHUWDLQGULYHUVIRULQFUHDVLQJVDIHK\JLHQLF
XVHRIH[FUHWDDQGZDVWHZDWHULQDJULFXOWXUHZRUOGZLGH7KHVHLQFOXGHLQFUHDV
LQJZDWHUVFDUFLW\DQGVWUHVVGHJUDGDWLRQRIIUHVKZDWHUUHVRXUFHVUHVXOWLQJIURP
WKHLPSURSHUGLVSRVDORIZDVWHZDWHUDQGH[FUHWDSRSXODWLRQLQFUHDVHDQGWKH
UHVXOWLQJKLJKHUGHPDQGIRUIRRGDQGÀEUHSURGXFWVDQGWKHJURZLQJUHFRJQL
WLRQRIH[FUHWDDVDQXWULHQWUHVRXUFH
,QVWLWXWLRQDOIUDJPHQWDWLRQDVDQREVWDFOH
,QVWLWXWLRQVDUHRIWHQGHÀQHGDVIRUPDODQGLQIRUPDOFROOHFWLYHUXOHVRIEHKDYLRXU
LQYROYLQJODZVFRQWUDFWVFRQYHQWLRQVDQGFRGHVRIFRQGXFWZKLFKUHJXODWH
KXPDQLQWHUDFWLRQDQGOLPLWLQGLYLGXDOFKRLFHV$QDGGLWLRQDOGLPHQVLRQRIWKDW
IUDPHZRUNLVJRRGZDWHUJRYHUQDQFHZKLFK¶UHIHUVWRWKHUDQJHRISROLWLFDO
VRFLDOHFRQRPLFDQGDGPLQLVWUDWLYHV\VWHPVWKDWDUHLQSODFHWRGHYHORSDQG
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PDQDJHZDWHUUHVRXUFHVDQGWKHGHOLYHU\RIZDWHUVHUYLFHVDWGLIIHUHQWOHYHOV
RIVRFLHW\·7KHNH\GHWHUPLQDQWVRIJRRGZDWHUJRYHUQDQFHDUHSURWHFWLRQRI
SXEOLFKHDOWKDQGVDIHW\HQYLURQPHQWDOSURWHFWLRQDFFRXQWDELOLW\WUDQVSDUHQF\
XVHUSDUWLFLSDWLRQJHQGHUDQGHTXDORSSRUWXQLWLHVEDODQFLQJHTXLW\HIÀFLHQF\
DQGHIIHFWLYHQHVVRISHUIRUPDQFHÀQDQFLDOVXVWDLQDELOLW\DQGWUDQVSDUHQF\$OO
DUHKLJKO\YDOLGGLPHQVLRQVRIVDQLWDWLRQDQGZDVWHZDWHUPDQDJHPHQW<HWLQ
WKHFDVHRIVDQLWDWLRQJRRGJRYHUQDQFHKDVEHHQDQGVWLOOLVGLIÀFXOWWRGHÀQH
6DQLWDWLRQKDVRIWHQEHHQYLHZHGDVDQDGGRQWRZDWHUVXSSO\EXWDVEHFDPH
HYLGHQWHDUOLHUVDQLWDWLRQDOVRLQFOXGHVGUDLQDJHDQGUDLQZDWHUPDQDJHPHQWLQ
XUEDQDUHDVDVZHOODVVROLGZDVWHPDQDJHPHQWDQGYHFWRUFRQWURO7KHLQVWLWX
WLRQVLQFKDUJHRIWKHVHPXOWLSOHWDVNVDUHHTXDOO\YDULHGIURPWKRVHGHDOLQJ
ZLWKSXEOLFKHDOWKWRWKRVHGHDOLQJZLWKLQIUDVWUXFWXUHVHUYLFHVZDWHUGUDLQDJH
ZDVWHRUWKHHQYLURQPHQW
%HYHULGJHDQG3ÁXJGHVFULEHGWKHLQVWLWXWLRQDOGHYHORSPHQWRIZDWHUVHUY
LFHVLQWKH8.DQG*HUPDQ\,Q/RQGRQSULYDWHZDWHUFRPSDQLHVRSHUDWLQJ
XQGHUDFRPSHWLWLYHV\VWHPVXSSOLHGZDWHUWRWKHFLW\VLQFHWKHODWHHLJKWHHQWK
FHQWXU\ZKLOHZDVWHZDWHUDQGULYHUPDQDJHPHQWVHUYLFHVZHUHQRW\HWIXOO\
GHYHORSHG$VLQGLFDWHGHDUOLHUWKHJURZLQJSRSXODWLRQDQGHFRQRPLFDFWLYLW\
OHGWRLQFUHDVHGSROOXWLRQDQGSUREOHPVLQVXSSO\LQJFOHDQZDWHUDQGHYHQWXDOO\
WRWKH¶*UHDW6WLQN·ZKLFKUHIHUUHGWRWKHDSSDOOLQJVPHOOHPDQDWLQJIURPWKH
KHDYLO\SROOXWHG7KDPHVDURXQG7KHUHVSRQVHDWWKHWLPHZDVDJUDGXDO
VKLIWWRZDUGVPXQLFLSDOLVDWLRQRIZDWHUVHUYLFHVWKURXJKRXWWKHVHFRQGKDOIRI
WKHQLQHWHQWKFHQWXU\:DWHUZDVLQFUHDVLQJO\FRQVLGHUHGDSXEOLFJRRGDQG
ORFDODXWKRULWLHVEHJDQVXSSO\LQJZDWHUIUHHRIFKDUJHWRWKHFLW\·VSRRU$WWKH
VDPH WLPH OHJLVODWLRQSURPSWHG WKHGHYHORSPHQWRI/RQGRQ·VZDWHU VXSSO\
DQGVHZDJHV\VWHPDVZHOODVWKHFUHDWLRQRIDUHJXODWRU\IUDPHZRUNWRWDFNOH
WKHSUREOHPVRIVDQLWDWLRQDQGSROOXWLRQZKLFKZHUHLQFUHDVLQJO\UHJDUGHGDV
XQDFFHSWDEOHLQDPRGHUQFLW\
7KHUHDUHDOVRUDUHFDVHVZKHUHZDVWHZDWHUPDQDJHPHQWKDVEHHQPDQDJHG
E\SULYDWHRSHUDWRUV%ULWWRLQWURGXFHGVXFKDFDVHIURP%UD]LOZKHUH5LRGH
-DQHLURKDGSULYDWHPRVWO\%ULWLVKFRPSDQLHVRSHUDWLQJSXEOLFVHUYLFHVLQWKH
PLGV,QWHUHVWLQJO\LQWKHFLW\·VZDWHUVXSSO\ZDVUXQE\WKHVWDWH
ZKHUHDVLWVVHZHUDJHZDVUXQE\DSULYDWHFRPSDQ\FUHDWHGLQE\WKHDV
VRFLDWLRQRI%ULWLVKDQG%UD]LOLDQFDSLWDOXQGHUWKHFRQFHVVLRQRIWKHPRQDUFKLFDO
QDWLRQDOJRYHUQPHQW2QHRIWKHPDLQUHDVRQVIRUGLUHFWVWDWHLQWHUYHQWLRQZDV
WKHUDSLGJURZWKRIWKHXUEDQSRSXODWLRQDQGWKHVDQLWDU\SUREOHPVDVVRFLDWHG
ZLWKLWVXFKDVFKROHUDDQGVPDOOSR[ZKLFKWKUHDWHQHGWKHHQWLUHSRSXODWLRQ
LUUHVSHFWLYHRIVRFLDOFODVV
%ULWWRLGHQWLÀHGWZRFRH[LVWLQJGULYHUVRIVDQLWDWLRQLQWKHODVWGHFDGHVRI
WKHQLQHWHHQWKFHQWXU\DQGWKHEHJLQQLQJRI WKHWZHQWLHWKFHQWXU\SXEOLF
KHDOWKZKLFKZDVSURPRWHGE\ WKHPHGLFDOSURIHVVLRQVDQGDVVRFLDWHGZLWK
WKHFRQWURORIGLVHDVHVRULJLQDWLQJIURPHQYLURQPHQWDOFRQGLWLRQVDQGFLW\
H[SDQVLRQLHWKHLGHDRISUHSDULQJVSDFHIRUFLW\H[SDQVLRQÀOOLQJXSÁRRG
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SODLQVFKDQQHOLQJULYHUVFRQWUROOLQJODQGÀOOVDQGHOLPLQDWLQJULVNDUHDVOLNH
ZHWODQGV DQG SRQGVZKLFK GXH WR HQYLURQPHQWDO FRQGLWLRQVZHUH SRWHQWLDO
VRXUFHVRIHSLGHPLFV/DWHURQE\WKHPLGVDQHZFRQFHSWRIVDQLWDWLRQ
GHVLJQDWHG¶EDVLFVDQLWDWLRQ·DURVHLQWURGXFLQJDQHZJURXSRIVSHFLDOLVWVWKH
VDQLWDU\HQJLQHHUV0RUHUHFHQWO\LQWKHVDQHZGLPHQVLRQKDVEHHQDGGHG
WRHQYLURQPHQWDOTXDOLW\WKHFRQFHSWRIHQYLURQPHQWDOVDQLWDWLRQ%ULWWRIRFXVHV
RQWKHKLVWRULFDOHYROXWLRQRIWKHVHFRQFHSWVXVLQJ5LRGH-DQHLURDVDQH[DPSOH
%RKPDQDUJXHGWKDWLQVWLWXWLRQDOFKDQJHLQWKHZDWHUVXSSO\DQGVDQLWD
WLRQVHFWRUPXVWEHFRQVLGHUHGLQWKHFRQWH[WRIEURDGHUVRFLHWDOWUHQGVDVD
PLUURURIWKHFRXQWU\·VHFRQRPLFDQGSROLWLFDOKLVWRU\%RKPDQDQDO\VHGWKH
LQVWLWXWLRQDOFKDQJHVLQ*KDQDIURPZKHQWKH*KDQD:DWHUDQG6HZHUDJH
&RUSRUDWLRQ*:6&ZDVHVWDEOLVKHGXQWLOZKHQDFRQWUDFWZDVVLJQHG
ZLWKD'XWFK6RXWK$IULFDQMRLQWYHQWXUH
,QOLQHZLWKJHQHUDOHIIRUWVRIGHFHQWUDOL]DWLRQUHVSRQVLELOLWLHVIRUVHZHUDJHZHUH
QRZGHYROYHGWRWKHZDVWHPDQDJHPHQWGHSDUWPHQWVRIWKHGLVWULFWDVVHPEOLHV
$OORWKHUDVSHFWVRIZDVWHPDQDJHPHQWLQFOXGLQJOLTXLGZDVWHIURPVHSWLFWDQNV
ZHUHKDQGOHGE\WKHZDVWHPDQDJHPHQWGHSDUWPHQWVKHQFHLWZDVH[SHFWHGWKDW
WKLVDVSHFWZRXOGEHEHWWHUWDNHQFDUHRIDWWKLVOHYHO«:KLOHWKHLQLWLDODUJX
PHQWIRUDFRPPRQZDWHUDQGVHZHUDJHDXWKRULW\ZDVWKDWZDWHUDQGVHZHUDJH
UHTXLUHMRLQWSODQQLQJLWLVQRZEHOLHYHGLQWKHSULQFLSOHRIVSHFLDOL]DWLRQDQG
GHFHQWUDOL]DWLRQKHQFHORFDODXWKRULWLHVWKURXJKWKHLUZDVWHPDQDJHPHQWGHSDUW
PHQWVDUHH[SHFWHGWRKDQGOHWKHVHZHUDJHDVSHFWEHWWHUWKDQFHQWUDOJRYHUQPHQW
ERGLHV0\LPSUHVVLRQLV WKDW LQWKHGHFHQWUDOL]DWLRQSURFHVVWKHUHLVDOVRDQ
HOHPHQWRI¶JHWWLQJULGRIWKHXQZDQWHG·«
:DVWHZDWHUUHPDLQVWKHXQZDQWHGLQQXPHURXVFDVHV
6DQLWDWLRQDQGK\JLHQHLQGHYHORSLQJFRXQWULHV²KLVWRU\LQWKHPDNLQJ
%HIRUHWKHLQGXVWULDOUHYROXWLRQSHRSOHRIWKHQRUWKHUQKHPLVSKHUHOLYHGLQKHDOWK
FRQGLWLRQVFRPSDUDEOHWRWKRVHRIWKHUHVWRIWKHZRUOGWUDFKRPDWXEHUFXORVLV
W\SKRLGIHYHUPDODULDDQGOHSURV\ZHUHDVFRPPRQWKURXJKRXWWKHZRUOGDV
WKH\DUHWRGD\LQWKHGHYHORSLQJZRUOG.DEDQJHDQG0DUDUHIHUWRDFODVVLF
ZRUNZKLFKSUHVHQWVGHDWKVE\DJHLQ/RQGRQLQ2FWREHU,WIRXQGWKDW
SHUFHQWRIWKHGHDWKVRFFXUUHGDPRQJFKLOGUHQXQGHUÀYH\HDUVDVLWXDWLRQ
ZRUVHWKDQWKDWIRXQGLQWKHSRRUHVWQDWLRQVRIWKHZRUOGWRGD\%HFDXVHRIWKH
H[WUHPHO\KLJKFKLOGKRRGPRUWDOLW\OLIHH[SHFWDQF\DWELUWKLQWKHLQGXVWULDOLVHG
WRZQVRI(QJODQGLQZDV\HDUV/DFNRIFOHDQZDWHUDQGVDQLWDWLRQ
LQDGHTXDWHSHUVRQDOK\JLHQHSRRUKRXVLQJDQGPDOQXWULWLRQZHUH LGHQWLÀHG
DVWKHIXQGDPHQWDOUHDVRQVIRUWKHKLJKSUHYDOHQFHRIGLVHDVHV7KHVLWXDWLRQ
LQGHYHORSLQJFRXQWULHVLVWRGD\DVDODUPLQJDVLQ(QJODQGWKHQLIQRWZRUVH
.DEDQJHDQG0DUDDVZHOODV)LVKHUFRPSDUHGWKHFDVHRISUHVHQWGD\
GHYHORSLQJFRXQWULHVWRWKRVHRILQGXVWULDOLVLQJ(XURSH6HYHUDORWKHUSUHVHQWD
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WLRQVIRFXVHGRQWKHPRUHUHFHQWKLVWRU\RIVDQLWDWLRQDQGKHDOWKLQGHYHORSLQJ
FRXQWULHV$GDQHSUHVHQWHGH[SHULHQFHVIURPWKHGHYHORSPHQWDQGLPSOHPHQ
WDWLRQRIDUXUDOVDQLWDWLRQVWUDWHJ\LQWKH$PKDUD5HJLRQRI(WKLRSLD)HUHGH
DQG6XRPLQHQSURYLGHGIXUWKHUGLPHQVLRQVE\GHVFULELQJWKHGHYHORSPHQWRI
FRPPXQLW\ÀQDQFLQJDQGH[SHULHQFHVIURPLWVLPSOHPHQWDWLRQLQUXUDOZDWHU
VXSSO\ DQG VDQLWDWLRQ LQ(WKLRSLD'XNXGXNX GHVFULEHGKRZZDWHU VXSSO\
VDQLWDWLRQDQGK\JLHQHHGXFDWLRQKDYHEHHQLQWHJUDWHGLQ7DQ]DQLD5DXWDQHQ
VKRZHGWKDWVDQLWDWLRQDQGK\JLHQHSURPRWLRQ)LJKDYHUHPDLQHGDQDGGRQ
WRZDWHUVXSSO\SURMHFWVDQGGHYHORSPHQWSODQVZLWKRXWYHU\PXFKVXEVWDQFH
RUEXGJHWHGIXQGV)RULQVWDQFHLQ1HSDOWKHLPSRUWDQFHRIVDQLWDWLRQZDV
DFNQRZOHGJHGYHU\HDUO\LQQDWLRQDOGHYHORSPHQWSODQVEXWIRFXVHGDFWLRQLV
YHU\UHFHQW6N\WWlRXWOLQHGWKHOHVVRQVOHDUQHGLQ:RUOG%DQNIXQGHGSURMHFWV
RYHUWKHSDVWGHFDGHVQRWLQJKRZVDQLWDWLRQKDVSURYHQWREHDFRPSOLFDWHG
FRPSRQHQWWRLPSOHPHQW
&21&/86,216$1'5(&200(1'$7,216
$QXPEHURISUHVHQWDWLRQVGHDOWZLWKODUJHZDWHUV\VWHPVVXFKDVWUDQVERXQGDU\
ZDWHUVGDPVIRUK\GURSRZHUDQGRULUULJDWLRQDQGUHODWHGDQFLHQWV\VWHPV7KH
PDMRULW\RIWKHSDSHUVDFNQRZOHGJHGWKHSUREOHPVUHODWHGWRGHWHULRUDWLQJZDWHU
),*85(/RFDOODWULQHEXLOGHUVLQWUDLQLQJLQ1HSDO3KRWR6/5DXWDQHQ
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TXDOLW\SROOXWLRQDQGVFDUFLW\7KH\YHU\UDUHO\PHQWLRQHGKHDOWKVDQLWDWLRQ
ZDVWHZDWHURUJHQHUDOO\WKHQHHGWRPDQDJHERWKSRLQWDQGQRQSRLQWVRXUFHV
RISROOXWLRQ4XLWHVXUSULVLQJO\WKHFODVVLFDOQLQHWHHQWKFHQWXU\DXWKRUVZKR
KDYHEHHQFRQVLGHUHGIXQGDPHQWDOIRUWKHKLVWRU\RIVDQLWDWLRQZDWHUDQGKHDOWK
ZHUHYHU\ VHOGRP UHIHUUHG WR DW ,:+$7KH%ULWLVK(GZLQ&KDGZLFN
²DQG-RKQ6QRZ²ZHUHUHSUHVHQWHGEXWVXFKLPSRUWDQW
LQGLYLGXDOVDVWKH*HUPDQV0D[YRQ3HWWHQNRIHU²DQG5REHUW.RFK
²ZHUHQRWPHQWLRQHGDWDOO%RWKWKHJURXQGZDWHUWKHRU\RIYRQ
3HWWHQNRIHUDQGWKHEDFWHULRORJLFDOWKHRULHVEDVHGRQ.RFK·VÀQGLQJVKDYHKDG
DJUHDWLQÁXHQFHRQWKHSUDFWLFDOLPSOHPHQWDWLRQDQGVFLHQWLÀFMXVWLÀFDWLRQRI
EXLOGLQJVHZHUV$OOLQDOOWKHSUHVHQWDWLRQVDWWKHFRQJUHVVRQWKHGHYHORS
PHQWRIGLIIHUHQWDVSHFWVRISHUVRQDODQGSXEOLFK\JLHQHGXULQJWKHQLQHWHHQWK
FHQWXU\²WKHPRVWLPSRUWDQWHSRFKLQWKHPRGHUQKLVWRU\RIVDQLWDWLRQZDWHU
DQGKHDOWK²FRYHUHGWKHVXEMHFWÀHOGWRDTXLWHOLPLWHGH[WHQW
7KHTXHVWLRQSRVHGZDV'LG VDQLWDWLRQ DQG UHODWHGSXEOLF KHDOWK LVVXHV
HYROYH IURPPHGLFDO VFLHQFHV RU FDQZH GLVWLQJXLVK RWKHU GULYHUV VXFK DV
SROLWLFVHFRQRPLFVWKHVWULYHIRUPRGHUQVWDQGDUGVRIOLYLQJDQGFRQYHQLHQFH
RUHYHQUHOLJLRQ":HGLG7KHHDUOLHVWGULYHUDSSHDUVWRKDYHEHHQWKHQHHGWR
UHPRYHKXPDQH[FUHWDDQGRWKHUZDVWHVIURPGHQVHO\SRSXODWHGXUEDQDUHDV,W
LVDVDQFLHQWDVXUEDQHQYLURQPHQWVDQGFLW\VWDWHVWKHPVHOYHV8UEDQGUDLQDJH
V\VWHPVZHUHFRQVLGHUHGWRVHUYHWKHGXDOSXUSRVHVRIZDVWHDQGVWRUPZDWHU
FRQYH\DQFH7KHQHHGWRSURWHFWXUEDQHQYLURQPHQWVIURPÁRRGLQJFRQWLQXHG
WREHWKHPDLQGULYHUXQWLOWKHLQGXVWULDOUHYROXWLRQF²
,PSURYHGSXEOLFKHDOWKEHFDPHDVLJQLÀFDQWGULYHULQWKHQLQHWHHQWKFHQWXU\
ÀUVWEDVHGRQWKHPLDVPDWKHRU\DQGODWHUEDVHGRQWKHJHUPWKHRU\RIGLVHDVH
,PSURYHPHQWRISXEOLFKHDOWKVKRXOGEHDVWURQJGULYHUEXWLWRIWHQFDPHVHFRQG
WRWKRVHZLWKREYLRXVGLUHFWHFRQRPLFEHQHÀWV,Q(XURSHDQGWKH8QLWHG6WDWHV
SXEOLFKHDOWKZDVFORVHO\OLQNHGWRLQGXVWULDOLVDWLRQDQGWKHULVLQJVWDQGDUGV
RIOLYLQJLQXUEDQDUHDVZKLFKPDGH¶PRGHUQLW\·DQGFRQYHQLHQFHLQWRVWURQJ
GULYHUVDVKLQWHGE\DQXPEHURIDXWKRUV7KHFRQFHSWRI¶PRGHUQLW\·LVVWLOO
DVLJQLÀFDQWGULYHU<HWFDQZHVHHDOWHUQDWLYHFRXUVHVRIDFWLRQWRZDUGVWKDW
ZKLFKLVSHUFHLYHGDV¶PRGHUQ·WRGD\":HZRXOGUHFRPPHQGPRUHGHWDLOHG
UHVHDUFKLQWRDQWHFHGHQWFLUFXPVWDQFHVDQGFRQWHPSRUDU\IDFWRUVFRQWULEXWLQJ
WRSUREOHPVDQGDOWHUQDWLYHFRXUVHVRIDFWLRQ²KRZDQGE\ZKRPZHUHWKH
DOWHUQDWLYHVFHQDULRVGLVFXVVHG²LIDWDOO"
:KDWFDQZHFRQFOXGHDERXWRXUIXWXUHKHDOWKLQOLJKWRIWKH,:+$
&RQIHUHQFHEDVHGRQSDVWHIIRUWVDQGSURFHVVHVRIFKDQJHVXFFHVVHVDQGIDLO
XUHV")LUVWWKDWWKHGHEDWHLVQRWRYHUQRWHYHQIURPWKHSXUHO\WHFKQLFDOSRLQW
RIYLHZ7KHGHEDWHLVDOVRFORVHO\WRWKHHFRQRPLFDVSHFWVRIVDQLWDWLRQDQG
KHDOWK)RULQVWDQFHVDQLWDWLRQDQGZDVWHZDWHUPDQDJHPHQWKDYHVXIIHUHGIURP
LQVWLWXWLRQDOIUDJPHQWDWLRQIURPYHU\HDUO\RQDQGVWLOOGR:KLOVWZDWHUVXSSO\
KDVEHHQDSOHDVDQWDQGSRWHQWLDOO\SURÀWDEOHDFWLYLW\ZDVWHZDWHUPDQDJHPHQW
KDVQRW0DQ\FRXQWULHVVWLOO IDFH WKHGLOHPPDZKRVKRXOGEH LQFKDUJHRI
6$1,7$7,21:$7(5$1'+($/7+

(QYLURQPHQWDQG+LVWRU\
VDQLWDWLRQDQGZDVWHZDWHUPDQDJHPHQW":K\LVLWVWLOOHDVLHUWRWDONDERXWDQG
LQYHVWLQZDWHUVHUYLFHVWKDQLQVDQLWDWLRQ"
7KHRUHWLFDOO\VDQLWDWLRQSODQQLQJDQGZDVWHZDWHUPDQDJHPHQWLQWHUYHQWLRQV
DQGSROLFLHVSXEOLFKHDOWKJRDOVDQGSROOXWLRQFRQWUROVKRXOGEHLQWHJUDWHGLQWR
XUEDQDQGHQYLURQPHQWDOULYHUEDVLQGHYHORSPHQWHYHQLQWRZDWHUUHVRXUFHV
PDQDJHPHQW,GHDOO\KROLVWLFWKLQNLQJUHVXOWVLQWKHPRVWHIIHFWLYHLGHQWLÀFDWLRQ
RILQIUDVWUXFWXUHQHHGVFRQWUROLQFHQWLYHVLQWHUYHQWLRQVDQGDOORFDWLRQSROL
FLHV,WVKRXOGDOVRDGGUHVVVRFLDOREMHFWLYHVZLWKLQWKHIUDPHZRUNRISDUWLFXODU
VRFLDOHFRQRPLFSROLWLFDOWHFKQLFDODQGHQYLURQPHQWDOFRQVWUDLQWV)URPWKH
HFRQRPLFSRLQWRIYLHZWKLVLVWRRELJDWDVNDVLWUDLVHVVHQVLWLYHTXHVWLRQV
DERXWODQGDQGSURSHUW\ULJKWVDQGVSDUNVRIIHQYLURQPHQWDOGHEDWHV
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:+2DQG81,&()*OREDO:DWHU6XSSO\DQG6DQLWDWLRQ$VVHVVPHQW5HSRUW
7KH:+2DQG81,&()-RLQW0RQLWRULQJ3URJUDPPHIRU:DWHU6XSSO\DQG6DQLWDWLRQ
-03
3+ODYLQHN¶1HZROGZD\VIRUVWRUPZDWHUOHDUQLQJIURPWKHKLVWRU\·,:+$
&RQIHUHQFH&'
+69XRULQHQ¶:DWHUDQGKHDOWKLQDQWLTXLW\(XURSH·VOHJDF\·,Q3-XXWL7.DWNR
DQG+69XRULQHQHGV(QYLURQPHQWDO+LVWRU\RI:DWHU*OREDOYLHZVRQ&RPPXQLW\
:DWHU6XSSO\DQG6DQLWDWLRQ/RQGRQ,:$3XEOLVKLQJ²
&0&LSROOD0LDVPDVDQG'LVHDVH3XEOLF+HDOWKDQGWKH(QYLURQPHQWLQWKH3UH
LQGXVWULDO$JH1HZ+DYHQ<DOH8QLYHUVLW\3UHVV
5%HYHULGJHDQG73ÁXJ¶7KHWZLVWVDQGWXUQVRIZDWHUPDQDJHPHQWLQ%HUOLQDQG
/RQGRQ·,:+$&RQIHUHQFH&'
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$(X]HQDQG-3+DJKH¶'ULQNLQJZDWHUIURPWKH6HLQHLQWKHWKFHQWXU\RUWKH
HPHUJHQFHRIWKHÀOWUDWLRQIRXQWDLQ·,:+$&RQIHUHQFH&'
-)LVKHU¶/HDUQLQJOHVVRQVIURPKLVWRU\IRUSXEOLFKHDOWKUHIRUPUHÁHFWLRQVRQWKH
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ABSTRACT: This article examines community-driven multiple use water services (MUS) as pioneered by the Rural 
Village Water Resources Management Project (RVWRMP) in the Far and Mid-Western development regions of 
Nepal. These regions are characterised by poverty, remoteness, rugged terrain, food insecurity, water scarcity, 
and post-conflict legacy. Water provision for domestic and productive uses provides opportunities to address 
poverty and livelihoods in environments with highly decentralised governance. This study explores the first-hand 
lessons learned in the RVWRMP in Nepal since 2006. This project is embedded within the local government. Key 
project entry points are decentralisation, participation and empowerment. This article reflects how the 
community-managed systems are used for multiple uses whether they were designed for it or not. It focuses on 
household- and community-level changes and related institution building and participatory planning through 
Water Use Master Plans and a Step-by-Step approach. Recommendations are made for scaling up multiple use 
services. 
 
KEYWORDS: Multiple-use water services, local governance, Nepal 
INTRODUCTION 
Secure water supplies, irrigation, environmental sanitation and also renewable energy are vital for 
alleviating poverty by opening up livelihoods opportunities and improving food security and health. 
Communities with agriculture-based livelihoods depend in many ways upon water (van Koppen et al., 
2009). Many countries have a long tradition of communities developing their own multiple water 
sources for multiple benefits. In Nepal, ancient traditional irrigation canals, medicinal springs, sacred 
ponds, and waterspouts are still in daily use and constitute an integral part of culture, religion, and well-
being. The sustainability of some of these ancient structures indicates high initial quality and strong 
willingness and ability of the users to contribute to their maintenance. 
Nevertheless, sustainability of rural water infrastructure, whether constructed by the community or 
by any external agency, is not to be taken for granted either from a technical, financial or institutional 
point of view. A recent study on the functionality status of public water supply and sanitation in Nepal 
found that while the coverage for piped drinking water supply was high at 80%, only about 18% of the 
systems were functioning well and delivering the expected services fully (Department of Water Supply 
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and Sewerage, 2011). Similar findings are reported elsewhere (World Bank, 2004; Lockwood and Smits, 
2011). 
In the development literature various reasons have been identified and solutions have been 
proposed, but empirical insights in factual implementation of these solutions are still scarce – a void 
that this paper seeks to fill. One of the common reasons for lack of sustainability is the top-down 
planned and constructed infrastructure that is cast off on communities without true participation, 
capacity building, and consequent feeling of ownership from the community’s side. This applies to 
community-managed water supply, micro-hydro power and irrigation systems alike. A water services 
paradigm is needed that ensures the sustainable provision of water of an agreed quantity, an agreed 
quality, at a given time, with agreed reliability, and at an agreed site. These services have both 
hardware and software components. Hardware components concern infrastructure or technology 
including issues such as technology availability, spare parts, engineering skills, or water resources 
assessments, while software components represent issues such as support for institution building 
(leadership, rule setting and enforcement), water allocation and conflict resolution. Another important 
aspect is the continuity of services: services are not time- and location-specific 'once-off projects' that 
are finished once the Users Committee is trained and the scheme is physically completed. Rather, 
services are continuous and provide for post-construction technical and institutional support as well 
(Lockwood and Smits, 2012). 
The importance of decentralisation, participation, and empowerment in the general global thinking 
on the roles of communities, governments, NGOs, donors, and civil society in sustainable services 
delivery, is equally valid for water services delivery. This relates to accountability, transparency, user 
participation, gender and equal opportunities, balancing equity, efficiency and effectiveness in 
performance, and financial sustainability (Rogers and Hall, 2003). Interactive participation strives to 
empower the communities to be the leading decision-makers, planners and implementers. As 
community members are encouraged to use their own knowledge, abilities, and local materials and 
techniques, the project benefits from local skills and resources. Numerous studies have discussed the 
merits and challenges of different degrees of participation, and the problems of supply-driven 
conventional top-down approaches. Interactive participation has been considered the most advanced 
form of community participation. It can be defined as "a process that encourages joint analysis of 
information leading to action plans and the creation of new local institutions or the strengthening of 
existing ones" (Gomez and Nakat, 2002). Learning good practices in procurement, logistics, decision 
making, and financial management are foundations for the future professional management; this is 
specifically relevant where the complexity of the infrastructure calls for professional service delivery 
rather than for a system that builds on volunteerism. 
Empowerment is another important foundation for future sustainability when the users are 
expected to maintain and operate, even further fine-tune, improve and extend their water services. 
Empowerment can be a goal in its own right in local development, including the development of 
community-managed rural water services. Aslop et al. (2006) define empowerment as a group’s or 
individual’s capacity to make effective choices and then transform these choices into desired actions 
and outcomes. Empowerment and related capacity-building are also needed for building local resilience 
for changes. Pahl-Wostl et al. (2008) note how uncertainties such as variability in weather, impacts of 
climate change, and changing socio-economic conditions provide new challenges that cannot be tackled 
within the established technology-driven command-and-control management paradigm. This prevailing 
paradigm is based on a firm belief that risks can be quantified and optimal strategies chosen, that there 
can be controllable and predictable technical infrastructure based on fixed regulations. Pahl-Wostl et al. 
(2008) call attention to the notion of 'living with water' where the limits of control and the importance 
of uncertainties are clearly acknowledged. The authors note how "this cultural framing supports 
integrated solutions and the implementation of a multi-functional landscape with an increased adaptive 
capacity of the system" (Pahl-Wostl et al., 2008). 
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In Nepal, the above is particularly relevant. People in Nepal have always lived with water in a rugged 
landscape where uncertainty is certain: landslides, floods, weak winter rains, and unpredictable 
behaviour of the monsoon do not come as a complete surprise. Increased intensity of human activities 
has accelerated natural processes making them more unpredictable, and such activities as road cutting, 
overgrazing and deforestation have contributed to even more unstable mountain sides in Nepal. Even 
normal variability in weather patterns has adverse impacts in the driest corner of Nepal where less or 
complete lack of winter rains translates immediately into food deficiency and water scarcity. 
Decentralised, participatory and empowering water services will also build on communities’ realities 
of managing multiple water sources for multiple uses. Many studies have shown that water services 
typically enable multiple uses, also when the infrastructure was designed for one single purpose (Smits 
et al., 2010). Multiple uses and the related multifaceted appreciation of water are inbuilt into the 
Nepalese culture and tradition. Yet, this is hardly reflected in the delivery of public water services and 
related sectoral policies. Public services are compartmentalised and fragmented with single mandates 
(either domestic, or irrigation, or hydropower). Interventions remain parallel, irrespective of 
communities’ own priorities about next steps of improving their access to water for multiple purposes 
to improve their livelihoods. Sector-specific policies promote a single mandate and guide the related 
institutions accordingly. For example, Drinking Water Supply Users Committee or Micro Hydro Users 
Functional Groups throughout Nepal are expected to cater exclusively for the given sector, and are 
expected to operate within the sector-specific policies, standards and practices. At the same time, there 
are also policies that allow working across the sectors, providing a potentially useful policy frame of 
reference for ways in which the users’ groups should be organised and operate, even across prescribed 
sectors. Examples in Nepal include the Local Self-Governance Act 2068 and those related to the multi-
purpose cooperatives. 
Globally, a new approach has emerged since the early 2000s that seeks to overcome these sectoral 
divides and enhance sustainability: multiple-use water services (MUS). MUS can be defined as "a 
participatory, integrated and poverty-reduction focused approach in poor rural and peri-urban areas, 
which takes people’s multiple water needs as a starting point for providing integrated services" (van 
Koppen et al., 2009). The operative word here is water service as MUS represents "a new and 
alternative way of thinking about water services provision for sector agencies, in the sense that MUS 
fundamentally changes the objectives of water services provision, and the expected impacts they can 
generate" (Smits et al., 2010). 
While there is global consensus that the application of the general principles of decentralisation, 
participation, empowerment and MUS is likely to lead to more sustainable water services delivery in 
Nepal and elsewhere, there are still very few real-life efforts to apply these principles. The RVWRMP in 
Nepal is one of the few projects that pioneered participatory approaches to MUS at scale, being 
embedded in local government. It provides any combination of the following services: drinking water 
supply, water for sanitation and hygiene, both conventional and unconventional irrigation, micro-
hydropower (community-managed hydropower), improved water mills, and water for livestock. This 
project started moving beyond the conventional sectoral barriers of the domestic and productive 
sectors. While the MUS approach is increasingly accepted, there is even less evidence on whether and 
how it can be made to work on the ground in Nepal or elsewhere. The present paper also fills that gap. 
OBJECTIVES AND METHODOLOGY 
The purpose of this study is to analyse the experiences of the RVWRMP in implementing a MUS 
approach in order to identify strengths and weaknesses of the services to sustainably meet people’s 
multiple water needs, including the needs of marginalised groups. 
The RVWRMP is fully embedded into local government structures, so it is expected that if the MUS 
approach works in these remote regions, it should be possible to apply the approach through local 
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government structures in other parts of the country as well. Hence, the present study will inform policy 
debates on community management, service delivery models, sustainability and, generally, how to 
address poverty through water sector development, both in rural Nepal and, indeed, elsewhere. 
The analysis and structure of this paper follow the conceptual framework presented in van Koppen 
et al. (2009). It focuses at the household, community and intermediate levels, drawing conclusions and 
recommendations for intermediate, national and international levels. The specific questions, and the 
structure of this paper, are organised accordingly: 
At the household level the study addresses two aspects: the change in service levels before and after 
the schemes were completed, and the productive uses of water schemes originally designed for 
domestic uses only. 
At the community level of the Village Development Committee (VDC), the questions are: 
x Inclusive community institutions. What are the institutional arrangements at the community 
level for planning and implementing schemes? What kind of tools guide remote isolated and 
less-experienced communities through potentially complex sets of choices and actions to be 
taken? 
x Sustainable water sources. How are water sources identified? Appropriate technology: What are 
the actual technology choices? How do these serve people’s multiple needs? 
x Financial arrangements. What are the costs of different options? What kind of financial 
contributions and arrangements are in place? 
At the intermediate (District Development Committee) level, the questions relate to participatory 
planning, strategic planning and coordinated long-term support. 
The conclusions synthesise the strengths and weaknesses identified and formulate 
recommendations for RVWRMP, national and international policy-makers. 
The methodology used is both quantitative and qualitative, drawing on materials and data from 
RVWRMP covering the period of September 2006 to June 2013. Quantitative data were derived from 
the Water Use Master Plans (WUMPs) prepared in 2007/2008 that served as baseline data at the time. 
These were compared to the data collected in 2010/2011 when the WUMPs were updated for the 
project’s Phase II. These covered all VDCs in the hills. The qualitative analysis utilised the primary data 
collected through field visits and interactions with the communities, the local governments and other 
district-level stakeholders, and the project staff members to enrich and triangulate all information. 
Before answering the questions, background information is provided on the country context of Nepal 
and RVWRMP. 
STUDY BACKGROUND 
Country context of Nepal 
Nepal is predominantly a rural society with 83% of the population living in the rural areas (Central 
Bureau of Statistics, 2012). This mountainous country of diversity has 26.5 million people and more 
than 100 caste/ethnic groups with some 60 distinct languages or dialects. Extreme slopes, high snow-
blocked passes, seasonally flooding rivers and landslides, as well as tropical lowlands with tropical 
dangers, such as malaria, have historically led to strongly localised cultural and religious patterns. 
Against this background local governance is nothing new: local decision-making and taking action 
accordingly have been a matter of local survival. 
The regional disparities within the country remain evident. Nepal’s decade-long civil war came to an 
end in 2006 but the overall political instability continues. It has had a severe impact on Far and Mid-
Western development regions. These remain the least developed regions in Nepal measured by 
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practically any development indicator and when compared to the rest of Nepal: gender and social 
discrimination indices, life expectancy, literacy rate and GDP per capita stand out (UNDP, 2009). The Far 
and Mid-Western regions are also consistently food-deficit. The soil quality is poor and access to 
fertilisers low, the rain-fed agricultural techniques relying on age-old manual methods and oxen. The 
RVWRMP mid-line study in 2011 found that in most of the working VDCs household production is 
typically only sufficient to meet demand for 3-5 months of the year. This is critical for farming 
communities that rely on their own production. Consequently, there is a high seasonal migration over 
the border to India for low-paid unskilled labour. 
Far and Mid-Western regions are seasonally water-scarce and generally dry compared to the rest of 
Nepal. The average annual rainfall of the country is about 1530 millimetres (mm) with sharp spatial and 
temporal variations in rainfall. Rainfall distribution varies in both north-south and east-west directions. 
The monsoonal rain which accounts for 80% of the total rainfall, declines westwards: whilst eastern 
Nepal receives approximately 2500 mm of rain annually, the Far-Western Nepal receives 1000 mm 
(Government of Nepal, 2008). Unpredictable and missing winter rains in RVWRMP working VDCs means 
that most of the 6 m3 rooftop rainwater harvesting tanks constructed remain empty for a large part of 
the year; this has not encouraged others to request for these systems. Yet, rainwater harvesting is of 
high importance in terms of capturing large amounts of rain for recharging seasonally drying water 
sources, and for irrigation and livestock. 
Rural village water resources management project 
RVWRMP is a development cooperation project supported by the Governments of Nepal and Finland. 
RVWRMP is fully embedded into the lowest tiers of the local government structures. In June 2013, 
RVWRMP had 73 active VDCs in Achham, Baitadi, Bajhang, Bajura, Dadeldhura, Dailekh, Darchula, Doti, 
Kailali, and Humla districts selected according to the poverty indicators and water-related coverage of 
infrastructure service. RVWRMP aims to improve the quality of life of the local people and 
environmental conditions, and to increase opportunities to rural livelihoods through rational, equitable, 
and sustainable practices of water resources planning and use. To achieve this, the project enhances 
local capacity to manage local water resources sustainably, and provides technical, financial and 
management support to increase access to sanitation, drinking water supply, community-managed 
irrigation, and small (micro) hydropower and improved water mills, and any combinations of these that 
the project defines as multiple use systems (in the project, but not in this paper, also abbreviated as 
'MUS') in the sense of infrastructure designed for multiple purposes. The overall approach is holistic, 
participatory, inclusive, and bottom-up. 
RVWRMP Phase I (2006-2010) piloted water services that were specifically designed to serve 
multiple uses, rural micro-finance, and sustainable livelihoods through home gardens and value chain 
development to address poverty and food scarcity. In Phase II (2010-2015), these are being scaled up 
across all working areas with an increasing awareness of the diversity of available technological options 
and their livelihoods applications. Micro-financing through formal multi-purpose agricultural 
cooperatives as well as through informal saving and credit groups is closely linked to overall livelihood 
development. MUS can serve these needs by making water available and hence opening up 
opportunities that did not exist previously. 
FINDINGS AND DISCUSSION 
Household-level findings 
This chapter reflects the changes in access to water comparing the baseline made in 2007/2008 with 
the mid-line study made in 2010/2011 when updating the existing WUMPs in 47 hill VDCs. While most 
of the data directly supported the communities in an update of their WUMPs, it also served the project 
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as the mid-line study, being baseline for Phase II. The data for the mid-line study were collected by the 
same people who facilitated the WUMP update process in each VDC. Data collection formats were 
prepared for VDC-level, cluster/ward-level, schools, households, health posts, and community 
organisations. The enumerators/facilitators were trained and supervised by the project staff. The 
sample size for the household survey was 10% of the total number of households in each VDC, with a 
minimum sample of ten households in each ward, and a total minimum of 90 households. The sample 
had to cover a representative proportion of households from each ethnic/caste group living in each 
VDC. See RVWRMP (2011) WUMP Review and Baseline Guidelines for the complete process and all 
formats. The originals were in Nepali. 
Most of the WUMP priorities identified in 2008/2009 related to drinking water supply, and 
consequently, 59% of the schemes completed in Phase I were gravity-flow piped drinking water supply 
schemes. Yet, as has been observed thereafter, most of these are used as multiple-use system. As is 
evident in tables below, there were in total 5352 more households identified in 2010/2011 compared 
to the original WUMP baselines. This can be explained by how the people defined or rather, identified, 
their household and who belonged to it, given the large number of households with extended families, 
and by the fact that the first batch WUMPs did indeed miss out clusters of houses. 
The Service Level score is a composite indicator of five parameters: quantity (litres per capita per 
day), continuity of service (hours/day), reliability of the service (months/year), water fetching time 
(collection time, including travel to the water point, waiting, collecting and carrying the water back), 
and water quality (as assessed visually, i.e. water quality was ranked as 'good' if no possibility of 
contamination was observed). In the mid-line study 27% of the households had reached the best 
Service Level 1, up from 6%. Overall, by the mid-line study more than half (59%) of the households were 
within the Service Levels 1 and 2, up from one-third (35%) only a few years earlier. 
Table 1. Changes in service level 2007/2008 compared to 2010/11 in 47 VDCs. 
Year  Service level 
 
Total 
Households 
 Unit 1 2 3 4  
2007/2008 No. households 2178 10,598 10,377 13,934 37,087 
 % of total 5.9 28.6 28.0 37.6 100 
2010/2011 No. households 11,359 13,481 8896 8703 42,439 
 % of total 26.8 31.8 21.0 20.5 100 
Source: RVWRMP WUMPs 2007/2008 and RVWRMP WUMP review data 2010/2011. 
Water fetching time is one of the parameters and directly related to MUS: it is assumed that the longer 
the water fetching time, the fewer the MUS applications. Table 2 shows how water fetching times have 
decreased. In 2010/2011, almost half of the households are within the 'best' time bracket compared to 
one-fifth in the baseline. In terms of quantity of water available the change is more subtle, yet, apply to 
8042 households: in 2007/2008 out of 37,087 households 69% had more than 45 litres per capita per 
day available. In 2010/2011 out of 42,439 households 79% faced the same situation (Table 3). 
The rising service levels have opened up new opportunities by making water available near the 
households. For instance, according to the May 2013 monitoring data collected for the project from 
each working VDC, the home gardens, which are new in this area, have now been taken up by 11,581 
households which did not have home gardens previously (RVWRMP monitoring data, May 2013). The 
project promotes the use of tap stand drainage for irrigation of home gardens, among others. In a focus 
group discussion with 32 representatives from 12 drinking water supply schemes in May 2013, all 
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stated that it used to take them more than half an hour to fetch water and that at that time none of 
them had a home garden. Now with the new gravity flow piped water near their houses, all had home 
gardens and six respondents had increased the number of their livestock. 
Table 2. Changes in water-fetching time in 47 VDCs.  
Water fetching                  2007/2008                2010/2011 
Minutes Nb. households % Nb. households % 
< 15  7615 20.5 20,197 47.6 
>15-30 13,452 36.3 11,847 27.9 
>30-45 8808 23.7 6181 14.6 
>45 7212 19.4 4214 9.9 
Total 37,087 100.0 42,439 100.0 
Source: RVWRMP WUMPs 2007/2008 and RVWRMP WUMP review data 2010/2011. 
Table 3. Changes in water quantity in 47 VDCs.  
Water quantity                  2007/2008                2010/2011 
Litres per capita per day Nb. households % Nb. households % 
< 45  25,547  69  33,589  79 
25<45  5625  15  5140  12 
15<25  2516  7  2064  5 
< 15  3399  9  1646  4 
Total  37,087  100  42,439  100 
Source: RVWRMP WUMPs 2007/2008 and RVWRMP WUMP review data 2010/2011. 
In May 2013, members of the RVWRMP field staff were requested to categorise the overall water use in 
the completed gravity flow water schemes that they were directly working with. In this sample, out of 
the total 314 schemes serving 174,938 people, 68% were used for vegetables in addition to domestic 
uses. Only 26 schemes were designed for multiple uses, yet multiple uses for livelihoods improvement 
were clearly evident in other schemes. Just over a quarter (28%) of the schemes was reportedly used 
for drinking water only, typically where the design flow is very low and the intermittent system can only 
provide a limited volume of water per household (RVWRMP staff survey, May 2013).  
Community (Village Development Committee)-level findings 
Community institutions 
The institutional arrangements at the community level are in the most critical condition for community-
level MUS to work. In RVWRMP, these have been aligned with the institutional structures described in 
the Local Self Governance Act 2068, both when planning and when implementing individual schemes. 
Thus, the project chose to strengthen the weak local governance system by encouraging the citizens to 
operate within it, and avoid the establishment of parallel project-specific structures that tend to bypass 
local governance. 
In RVWRMP, there are two distinct types of community institutions: one VDC-wide Water Resources 
Management Committee that has a representation of each of the nine wards that constitute a VDC; and 
another, a Water Users Committee, representing the users of each individual scheme that enters into 
planning and consequent implementation of the scheme. Both of these are in line with the local 
institutions as defined in the Local Self Governance Act 2068: the first in having an advisory role at the 
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VDC level, and the other in terms of having registered users groups for a specific local development 
purpose. 
At the VDC-level, the first type, the Water Resources Management Committees were established as 
soon as a VDC was selected for preparation of the Water Use Master Plan (WUMP). This committee was 
supported by the WUMP facilitators who in Phase I were external consultants (from Kathmandu) hired 
by the project and in Phase II persons hired locally by VDCs and the District Development Committee 
(DDC). The Water Resources Management Committee has representatives from each of the nine wards 
and, in Phase I, from subbasin committees also established by the project. In Phase II, the subbasin 
committees were merged into ward-wise committees as the subbasin structure was found to be 
confusing. Residents in their clusters of houses and wards were used to organising themselves in 
human units, not divided by boundaries drawn by external people. Water Resources Management 
Committees have recently been re-named as VDC Water, Sanitation, and Hygiene Coordination 
Committees (V-WASH-CCs) as defined in the newly launched Nepal National Sanitation and Hygiene 
Master Plan to align these institutions fully with the recent policy changes as far as WASH is concerned. 
Yet, the original water resources thinking remains on the agenda: V-WASH-CCs continue to plan for 
more than WASH; their Terms of Reference are more than what is outlined in the National Sanitation 
and Hygiene Master Plan. 
At the individual scheme level, the second type, the Water Users Committees (WUCs), were 
established for each scheme that had been selected from the WUMP for implementation. WUCs are 
registered under the Water Resources Act and by doing this, they establish a right to their water source 
and become legal entities as formal users groups. The premise is that by bringing the scheme budgets 
and related decisions down to the lowest appropriate levels the principles of good governance, 
including financial transparency and accountability, can best be realised. In many VDCs, the RVWRMP 
schemes were the first opportunity for the community to take the driver’s seat and plan, procure, 
implement and manage their scheme and related budget. By contrast, many other projects and 
programmes still have shared bank accounts between the WUC and its supporting non-governmental 
organisations (NGOs). 
Two key process tools used by the respective institutions are the VDC-wide WUMPs and the 
individual scheme-specific Step-By-Step approach. Both are supported by the Gender Equity and Social 
Inclusion Strategy and structured monitoring. 
WUMPs became the entry point to any action within a VDC. In Phase I, WUMPs were prepared in 47 
hill VDCs in collaboration with Helvetas Nepal and by the technical support of Kathmandu-based 
consultants. In RVWRMP, WUMPs consist of pre-planning, planning and post-planning phases which 
include a total of 17 steps. In the pre-planning phase, the VDC is identified and the committees are 
established. In the planning phase, each ward-wide committee and eventually the main VDC-wide 
committee identify the existing structures, water sources, needs, and priorities with a five-year vision 
and annual works. In the post-planning phase, the WUMP is introduced and included in planning 
procedures at the district level, in an attempt to trigger interest by others working in the district to take 
up and finance schemes from the priority list. 
One lesson was that the multiple-use and multiple-source approach does not come automatically. 
The first WUMPs suffered from the single-mandate approach and short-cutting in what was meant to 
be inclusive participatory processes: many facilitating consultants assumed that drinking water supply 
was the priority and acted accordingly. The participatory ward-by-ward meetings were not very 
thorough. The first batch of WUMP consultants did not question whether any additional nearby sources 
existed in the large mountainous VDCs but rather, accepted without doubt what certain community 
members decided to tell them. This met not only their interests but also communities’ short-term 
interests in wage labour as designing large systems would result in more wage labour in construction. 
However, during the WUMP reviews in 2011, the project facilitated a WUMP review in all 47 VDCs as 
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part of the Phase II baseline verification. The project staff facilitating the WUMP review data collection 
and community planning meetings identified all water sources, including those previously "hidden" and 
"missed MUS opportunities". These additional sources have opened up more MUS potential in these 
communities, where the water source can provide more water for multiple uses rather than designing 
the system to deliver only for purposes of drinking water. Thus, RVWRMP brought productive water 
uses for livelihoods, and also sanitation, higher on the agenda than in the earlier versions of WUMPs. 
Another lesson learned from the WUMP process was that its preparation needs to be 
institutionalised into the VDCs’ existing planning process to ensure a sense of ownership and 
consequent use and update of the plan. The basic WUMP itself relies on local knowledge and shared 
understanding on the present status of the VDC, ward-by-ward: where are the gaps in various water 
resources and environment-related services; who is left out; and what are the priorities? The new 
WUMPs cost less owing to the use of local human resources instead of high-tech applications such as 
GIS mapping. The modular thinking remains: if more financial and other resources are available, GIS-
based maps or draft technical drawings can be prepared. 
Lastly, an important lesson learned is that the WUMP process addresses the shortfalls in many so-
called demand-driven development approaches whereby only the well-voiced communities used to get 
development activities. Transparent and inclusive planning over several years through WUMP appeared 
effective in avoiding ad hoc lobbying for individual schemes by the more powerful and in ensuring the 
inclusion, voice, and priorities of each of the nine wards that constitute a VDC in Nepal. However, risks 
remain. Even in RVWRMP, some wards of a VDC have several layers of infrastructure efforts in various 
degrees of functionality, whilst some other wards in the same VDC never had anything at all. 
The Step-By-Step approach to scheme implementation and sustainable services guides each project 
selected from the WUMP. It identifies tasks to be completed and training to be done before proceeding 
from one step to another. Each step involves structured monitoring on the basis of which the budget is 
released in instalments to be remitted to the WUC’s account. The leading principle of the Step-by-Step 
approach is that specific activities including both capacity-building and physical works need to be 
satisfactorily completed and monitored before moving to the next step and having additional funds 
released. The Step-By-Step approach remains a constant work in progress, aiming at both fully 
functional physical structures as well as active WUCs to ensure sustainable water services. The 
systematic capacity-building, step-by-step through learning-by-doing and specific training events, all 
aim to build WUCs that will be able to operate and maintain their schemes. 
One lesson of the Step-By-Step approach is that since the members will be changing, capacity-
building and learning-by-doing do not constitute a one-off activity. The WUC itself needs to adopt a 
continuous learning culture within itself, both for orienting and training new members and for 
improving the practices and services as the demand amongst the users changes. The post-construction 
support is meant to assist WUCs in this but eventually it all depends on the internal dynamics in the 
individual WUC members: there are cases where all members have been changed. WUCs should 
periodically re-elect their members but in practice, the resigned, deceased, or otherwise missing 
members continue to be missing until something, usually major damage such as a landslide that needs 
immediate attention, triggers the committee back into action. Yet, intermediate-level post-construction 
support for the capacity-building of new WUC members, remains a challenge. In case of RVWRMP, the 
post-construction phase support remains. However, at the district level these services are not available 
and the operation and maintenance (O&M) issue even within one sector remains a hot topic in Nepal, 
contributing to the poor functionality of the water supply systems across the country. 
It was also realised how participation entails risks of corruption, self-interests and downright 
criminal activities. The more complex and costly the infrastructure, the more the procurement and 
decisions involving financial transactions involved. There were a small number of cases where the core 
WUC members themselves abused the funds regardless of the public audits and calls for transparency. 
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Out of 265 WUCs and over 900 individual schemes by the end of May 2013 one case has resulted in 
formal criminal charges with police search warrant for the Users Committee Chairperson still effective 
for more than two years. 
Overall, the empowerment and continued capacity-building have mitigated these risks. For instance, 
the Step-By-Step approach includes public audits prepared by the WUCs to show the community its 
income and expenditure, and to answer any questions relating to procurement. At the community level 
it is easy to verify items such as the number of bags of cement or other materials procured, and to 
question issues such as costs related to transportation. Public audits and hearings are appreciated at 
the community level to the extent that the people started asking the other projects and programmes in 
their villages to do the same. 
Last, in both the institutions described above, the gender equality and social inclusion principles that 
guide the Finnish development cooperation are also addressed: there must be a balanced 
representation in the committee by women and by disadvantaged groups. Further, separate planning 
meetings need to be organised with women-only or disadvantaged caste groups-only if their voices 
cannot be heard otherwise. Out of the total 2712 members in 265 Users Committees, 44% are women. 
However, only 6% of the Chairpersons are women although this is slightly balanced out by 61% of the 
Vice-Chairpersons being women. Around 17% of the Secretaries and 60% of the Treasurers are women 
(RVWRMP scheme database, May 15, 2013). Qualitatively, there is still room for improvement in 
leadership. Literacy amongst the women is very low, and many semiliterate female Treasurers have 
been identified, indicating that a woman was only selected because the project has insisted on having 
women on the key posts and that in practice someone else was taking care of the bank account. 
Water resources 
Water resources are identified as part of the WUMP preparation process. These locations are identified 
with GPS and their flows are measured just before the monsoon, i.e. at the driest possible moment. In 
the Far and Mid-Western context, these are usually springs or streams, or combinations of these, i.e. 
springs which also receive subsurface flows from the streams, making these sources vulnerable to 
contamination. River sources are typically utilised for conventional hill irrigation and micro-hydropower 
applications only. There are very few lakes in the two regions and none in the working VDCs. Yields in all 
water sources vary between the different seasons and so do their uses. Where possible, multiple 
sources are identified and tapped into the one gravity flow water supply system. The WUMP reviews in 
2011 highlighted the importance of maintaining the traditional small water sources as an emergency 
back-up, should the main system fail for any reason. 
WUMPs have helped to identify available water resources in a holistic way in a micro-basin. Because 
a VDC as an administrative unit does not necessarily follow micro-basin boundaries, water sources are 
also identified from the adjoining VDCs. In some cases, relevant clusters from adjoining VDCs have been 
included into the actual WUMP for action, especially if the water source is outside the VDC and where 
the sanitation behaviour of the adjoining VDC is felt to be a risk to water quality. 
Upstream-downstream issues are usually localised within a water system: for instance, in a large 
gravity flow system the users of the upper taps may compromise with the availability of water for those 
at the end of the branches. This has become evident especially where irrigation for homestead 
gardening has become more popular but where water saving practices including drip irrigation practices 
have not been fully applied and where the WUC has been unable to respond to higher uses by 
regulating water rotations in different branches to accommodate such higher uses. Water shortage 
within the system can be found where the use of drainage water from the public tap stands for home 
gardens below the tap stand have become popular: people keep the taps running as long as there is 
water (or somebody else comes to close it) to flood-irrigate their gardens below the tap stand. 
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Table 4 shows the changes with regard to the main water sources as identified for clusters of 
houses. It shows improvements in terms of moving towards theoretically safer and more reliable water 
sources. Due to poor sanitation and the fact that many sources, even spring sources, receive subsurface 
and surface flows, bacteriological safety is not to be taken for granted. In Table 4, 'tap' refers to the 
public tap stands in a gravity flow piped water network. The source is usually, but not always, a 
protected spring. Generally, this source is considered the safest from the point of view of drinking 
water quality. 'Spring' refers to unprotected springs which usually receive subsurface flow water. 'Canal' 
is a traditional open irrigation canal which may or may not be lined with cement. It receives water from 
the rivers and bigger streams and, hence, with the possibility to have more abundant quantity available 
but with questionable quality. These receive both river water and any surface flow from the hill sides. 
Table 4. Main water sources used in 47 VDCs.  
Water source             2007/2008            2010/2011 
No. of 
households 
% of total No. of 
households 
% of total 
Tap 9957 26.8 25,481 60.0 
Spring 15,844 42.7 10,620 25.0# 
Water spout (traditional spring) 6245 16.8 2811 6.6 
Spring-fed stream 312 0.8 153 0.4 
Stream 3728 10.1 2288 5.4 
Canal 532 1.4 411 1.0 
River 142 0.4 82 0.2 
Rainwater - 0.0 168 0.4 
Other 327 0.9 425 1.0 
Total households 37,087 100.0 42,439 100.0 
Source: RVWRMP WUMPs 2007/2008 and RVWRMP WUMP review data 2010/2011. 
Appropriate technology 
Individual schemes in RVWRMP were and continue to be identified through WUMPs. Smart 
combinations of water sources and integration of existing infrastructure into new designs, among 
others, is highly recommended but hampered by prevailing reluctance to rehabilitate anything. New 
construction remains as the preference. This is a national-level policy dilemma as there are no clear 
policies for rehabilitation or for using old structures. Even tapping into more reservoir capacity by 
rehabilitating available and repairable reservoir tanks in the system is rare; ignoring them is the usual 
practice. Yet, it has been noted that micro-hydro schemes get very quickly repaired by the community’s 
own effort should, for instance, a landslide wash out any canal works. Somehow, the lack of electricity 
impacts the communities harder than a lack of drinking water supply. It has been observed in many 
cases that the gravity flow drinking water supply systems do not get the same attention and immediate 
action. This may be a gender issue: it is women who carry the water, and it is women who lack a voice 
in most of the communities. 
In the course of the years, RVWRMP has acknowledged that practically all schemes are used for 
multiple uses but that there are also distinct differences on how this is done and what future steps can 
be. 
Firstly, there are schemes that are multiple-use systems 'by design' and identified as such in the 
WUMP. The beneficiary population and service coverage are clearly defined, capacity-building and 
other kinds of support are tailored to fit the MUS system and thinking, and there is one WUC to plan 
and manage the scheme. 
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Secondly, there are schemes where the initial approach was sectoral following the single use 
priorities identified in the WUMP, but the end-result clearly served multiple uses. These services may 
be offered by one WUC through one system; or by several WUCs through separate systems. Since these 
schemes were planned through participatory processes through the WUMP and then implemented 
through the Step-By-Step approach, they can be defined as inclusive. The capture of the process by 
elites is less likely. The schemes in this category have all potential of being full-fledged MUS. With some 
improvements, such as by adding more reservoir capacity or distinct irrigation taps into the system, 
these could be developed to fully serve multiple purposes. In these schemes there is a need to shift the 
mindsets of WUCs to service-delivery-thinking and overall awareness of the multiple benefits that their 
system can offer. WUCs need to unlearn what they learnt from single-use sectors and acknowledge the 
multiple services they can deliver. MUS thinking is new to WUCs from technical and management 
points of view even if de-facto multiple-use of water is a daily practice. 
Thirdly, we have also identified schemes that are MUS for some beneficiaries only. In these cases the 
system is used for individual multiple use (livelihood) applications by the individual users but not across 
all the users of the given system. The uncontrolled private use and related private water connections to 
small greenhouses and other homestead irrigation purposes may exceed the capacity of the water 
source and thus, compromise the access to basic drinking water by the other users, usually the ones 
downstream. This case is the most conflict-prone: water is used for multiple purposes in an unplanned 
manner that compromises basic drinking water needs of others. WUCs in these types of schemes need 
to address the water uses when preparing the O&M plans including water tariff, and overall system-
level rule setting. 
Fourthly, as already mentioned, there are also systems that remain as single-use systems. In these 
cases the water sources are just enough to cater to an intermittent distribution system and basic 
domestic use; no effort is made to tap into more water sources or to add, for example, rainwater 
reservoir tanks into the system. The latter could generate multiple benefits but this is not recognised 
and no action has been taken to develop the system and services further. There is a WUC for each 
individual system but no attempt to join the forces for tapping into any potential outside an immediate 
single system. 
Individual schemes in the two last categories would need further attention and technical support in 
shifting them towards full MUS. The entry point for all is that the water users will try to use the water 
for multiple uses anyway, and that this could be done in an inclusive and planned way, ensuring also 
water use efficiency and future sustainability. In all four cases, one needs to be aware of the political 
and other local power relations: there will always be individuals who are not in favour of sharing their 
present benefits. Such hierarchies can be anticipated and addressed in transparent planning and rule 
setting. WUMPs can be used as a tool also for addressing this. 
Sustainable financing sources 
The financing sources in RVWRMP include the donor (Finnish bilateral grant), Government of Nepal 
(through Ministry of Federal Affairs and Local Development/Department of Local Infrastructure and 
Agricultural Roads), the two lowest tiers of local governments (DDCs and VDCs), and the users 
(beneficiaries) themselves. There are also other donors for the micro-hydro schemes including the 
regular government subsidies. The contributions from the two governments are deposited to District 
Water Resources Development Funds in each district under the local District Development Funds. The 
Government of Finland contribution flows directly into these local-level funds. Since these are 
established to serve local development, they are not narrowly earmarked. District Management 
Committees, led by the Local Development Officer, prepare the annual plans and make the operational 
decisions with regard to releasing funds into the WUCs accounts. These District Management 
Committees also release the payments for the Support Organisations (local NGOs) or to the Support 
Persons (individuals hired by the DDC to support project activities). 
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Cash and in-kind contributions are expected from the users and the VDCs according to the type of 
technology selected. For instance, for a piped drinking water supply scheme (usually gravity flow water 
system) the VDC is expected to contribute NPR100 (about US$1.1) per tap and the users NPR500 (about 
US$5.6) with another NPR500 allocated for the future O&M fund. In addition, the users are expected to 
contribute one working day per household for non-local material transportation from the road head, 
one working day per household for the collection and transportation of local materials, and unskilled 
labour for the trench digging and pipe burying for the total length of the system. For drip and sprinkler 
irrigation, the community contributions are calculated per beneficiary household, and for conventional 
irrigation schemes per plot size in the command area. For micro-hydropower schemes VDCs were 
expected to contribute NPR100 (about US$1.1) per capita while the households were expected to 
contribute NPR500 per kW (about US$5.6). 
The per capita costs of 280 completed and financially cleared schemes in 2008-2012 are very 
divergent as shown in Figure 1. Costs not only diverge, but economies of scale are also weak; the cost 
per capita does not significantly decrease with the size of a scheme. This sample includes 35 schemes 
that have been designed for irrigation and micro-hydro, all with essentially multiple-use characteristics. 
These do not stand out from this sample other than for one individual small MUS-by-Design 
(US$398/capita) that includes drinking water supply, irrigation and a very small hydropower (peltric) 
set. As described earlier, all gravity flow water supply systems are used for multiple-uses in practice. 
Figure 1. Investment costs per capita for 280 water schemes. 
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Source: RVWRMP MIS Data, 07/2012. 
Each scheme is unique, also from the point of view of per capita cost. This per capita cost includes the 
contributions by all stakeholders, also those in cash and kind by the communities. The two highest per 
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capita costs are for combinations of gravity flow drinking water, micro-hydro and conventional 
irrigation. The one that stands out as highest per capita cost is the very first MUS-by-design scheme 
that serves only 84 households, featuring all services within one system. The cost is explained by the 
long transmission line and the electro-mechanical investments made for a small number of households. 
This pilot case has clearly too high costs per capita to be replicable but has served as a technical 
inspiration to various stakeholders. The four cases with highest costs per capita are for multiple uses in 
the sense of including hydropower and related conventional hill irrigation but after that, the other 
schemes with combined services, including hydropower in most cases, do not stand out from the rest of 
the schemes. Amongst the ten lowest per capita cases, five are conventional irrigation schemes, all with 
a fairly large number of beneficiaries, ranging between 297 and 1080 per scheme. As discussed earlier, 
practically all gravity flow drinking water systems serve both domestic and productive uses. Most have 
sanitation-related costs included. All micro-hydro schemes are also for irrigation. 
RVWRMP does not have per capita cost ceilings given its remote working area where the 
transportation costs alone influence the costs. Again, these costs diverge depending on the accessibility 
of the VDC and the location of the scheme within: some of the VDCs are geographically large and 
topographically demanding. This has led some stakeholders, even within the staff, to think that 
RVWRMP can do anything at any cost. Since 2013 there is an ongoing debate about whether to 
establish a per capita cost ceiling or other criteria for cost-efficiency. Essentially, this is about agreeing 
that 'water for all' may not be possible unless individual scattered households and very small clusters of 
houses agree that the only option for them is to improve traditional sources. The sustainability of large 
systems for a small number of beneficiaries is questionable as maintenance of long transmission lines in 
landslide-prone areas is a challenge even to larger groups of houses that are in a position to pay for a 
full-time maintenance worker. 
In remote locations without formal banks, RVWRMP realised the importance of including micro-
finance strategies both in terms of informal saving and credit groups and in terms of formal multi-
purpose agricultural cooperatives, opening up opportunities that were not in the villages before. In the 
cooperative VDCs, the WUCs have deposited their O&M funds into the cooperative accounts, hence 
keeping the funds safe and gaining interest. This practice gives an opportunity to formally mobilise 
these funds locally instead of keeping them idle or mobilising formally within the WUC. 
Geographic or poverty targeting is an option to offer subsidy only in certain areas or to certain 
groups of people. In the case of RVRWMP, the project itself is geographically targeted to the most 
disadvantaged regions of Nepal. At the community level, even the 'moderately poor' are, after all, poor, 
and disadvantaged. RVWRMP also collaborates with programmes that provide food-for-work, especially 
in very large schemes where the expectations for community’s contribution are equally large, such as 
constructing several kilometres of water canals or digging pipelines. 
Intermediate (District Development Committee) – level findings 
Participatory planning at district level 
While local political settings are always critical, this is especially the case in Nepal during the years of 
civil conflict and later, during the post-conflict transition. Local politics and power relations could even 
be ignored less: civil society organisations including WUCs and many beneficiary groups do have their 
political affiliations. Elected leadership is missing at all levels resulting in lack of long-term visionary 
commitment and accountability. In this challenging context, it appeared even more important to have 
robust methodological tools across the working VDCs, such as WUMP and the Step-by-Step approach, 
to enable bottom-up integrated planning according to people’s priority needs. 
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Strategic planning at intermediate level 
WUMPs are visioning tools and serve the VDC level fairly well in establishing strategic directions over a 
five-year period and in identifying annual works. Yet, long-term visions and related commitments are 
hard to find at the district level. Climate change and the legacy of the decade-long internal armed 
conflict in Nepal add more layers of unpredictability into this already complex system. The VDC-level 
WUMPs feed into the existing strategic local government planning system. In contrast, many civil 
society organisations and even government line agencies tend to bypass the VDC-level planning cycle: 
their annual work plans are not done through Village Council planning meetings. Further, some civil 
society organisations bypass even the district-level planning processes. The situation is complicated by 
the long-term absence of elected local bodies and high staff turnover of the government bureaucracy 
that has been operating the local governance since 2003. 
Coordinated long-term support at intermediate level 
Coordinated long-term support to communities is currently lacking within the government institutions. 
This together with the historical lack of interest in post-construction services in practically any sector is 
a real challenge: all stakeholders want to report new beneficiaries and new works; rehabilitation is not 
popular. 
RVWRMP aims at institutionalised capacity at district level to continue integrated water resources 
planning and to support communities in implementing and maintaining WASH and livelihood activities. 
RVWRMP has a substantial capacity-building programme for various district-level stakeholders, 
including district-level government officials, local civil society, and local students in terms of internships. 
Representatives from all political parties are regularly invited to join the monitoring visits and special 
events in the VDCs to increase awareness of the range of development work being done; hence, 
introducing MUS and other non-conventional solutions to politicians. The RVWRMP has signed a 
Memorandum of Understanding with departments out of which especially the Department of 
Agriculture and the Cottage and Small Industries Development Board are active partners, allocating also 
their own financial and human resources for joint activities. All micro-hydro schemes are funded and 
implemented together with the Alternative Energy Promotion Centre, the central-level governmental 
coordinating body, and its programmes. 
Whilst at the present time the shape of the future local and district governments is not known, 
RVWRMP has made an attempt to build capacity and awareness on a number of issues, MUS and 
sanitation included, across a range of stakeholders from government officials to civil society to political 
representatives at both VDC and district levels. It is hoped that whatever shape and boundary the 
possible federal states will have, there is the critical mass of people with capacity and open minds for 
ideas such as MUS services. 
CONCLUSIONS AND RECOMMENDATIONS 
This paper presents the experiences of RVWRMP in applying decentralised, participatory and 
empowerment approaches in water services for multiple uses. These are all important conditions for 
inclusive sustainable water services. Even though the project is still young and long-term evidence on 
sustainability is not available to further prove this relationship, experiences presented and lessons 
learnt on the various conditions at community and intermediate level that need to be in place for such 
approaches to work are indications for improved sustainability. 
At household level, the paper compares the situation in the working VDCs when the WUMPs were 
done for the first time in 2007/2008 to the situation when the WUMPs were reviewed and updated in 
2010/2011. This shows that there has been a substantive increase in service levels. The number of 
households in Service Level 1 has increased from 2178 to 11,359. This means that access, availability, 
quality and reliability of water services have all improved for these households. The shift towards better 
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service levels implies, for instance, that the time used for fetching water has decreased significantly: 
whilst in 2007/2008 only 7615 households had water available within a 15 minutes return trip, in 
2010/2011 there were 20,197 households in this category. These households have started home 
gardens that were not practised earlier due to lack of water. 
At community level, RVWRMP provides intensive support for participatory planning and 
implementation, and institution-building to that end, embedded in local government. These two tools 
that aim at building resilient WUCs with a sense of ownership are: VDC-wide WUMPs and Step-By-Step 
approach to individual scheme planning and implementation. These approaches consider communities 
as the core group of stakeholders, and therefore their values, perceptions, needs and traditional 
knowledge and related ways of 'living with water' are as much as possible taken as a point for entry into 
delivery of sustainable water services. This is expected to build a sense of ownership for the 
constructed infrastructure and appreciation of the services delivered. 
The identification of water resources is central to WUMPs. While some infrastructure was designed 
for multiple uses from the outset, gravity flow water schemes designed for domestic supplies massively 
turned in reality into multiple-use systems. Both project management and communities appeared to 
have to unlearn single-use mindsets. Therefore, promoting multiple water uses and multiple water 
sources is all about acknowledging that this will happen anyhow, whether or not the systems are 
designed for it. At the same time the various stakeholders must remain vigilant that basic needs for 
drinking water supply do not get compromised. 
At intermediate (local government) level VDC WUMPs’ procedures were fully embedded in local 
government planning processes. This planning, prioritisation and institution-building appeared to be 
robust even in the highly politicised context with no elected councillors in place. The project’s capacity-
building for critical mass is expected to have a long-term effect whatever the new local government 
structure will be. The modular approach to WUMPs makes the basic process affordable and as such, 
any VDC can now prepare WUMPs without external financing. Lastly, longer-term transparent planning 
avoids ad-hoc elite capture to at least some extent. 
These lessons learned from RVWRMP’s decentralised, participatory and empowering MUS approach 
embedded in local government have national and international implications. The WUMPs and Step-by-
Step procedures are replicable and can be scaled throughout Nepal and indeed elsewhere. This will 
challenge policies and standards that prescribe one-fit-for-all solutions within restricted earmarks of 
funding and strict sectoral mandates. Integrated participatory approaches in water services according 
to people’s priorities imply, above all, that they build on the ways in which rural communities manage 
the complexities of multiple water sources for multiple water uses as a way of life; they learn and 
adapt. Continuing to operate within single-sector mandates, the full contribution that water can have 
for rural livelihoods and well-being will continue to be missing. RVWRMP considers all uses, users, sites 
of use and water resources and infrastructure holistically. 
Therefore, for scaling, national policies need to be equally responsive, adaptive, and dynamic by 
decentralising decision-making about fund allocation to communities and local government. This 
integrated perspective also opens up smart combinations of water sources and integration of existing 
infrastructure into new designs, among others. In practical terms this means, for example, that 
standard designs used at intermediate level should allow for local applications, such as additional 
reservoir tanks and irrigation structures in what is traditionally considered as gravity flow piped drinking 
water systems. Since MUS is about locality-specific applications, national scaling up of MUS calls for 
simultaneous action across sectors, emphasising the above call for working through decentralised 
systems and local government structures. It cannot be centrally planned; even large-scale MUS must be 
grounded in its own locality. As long as funds are not too strictly earmarked and broad technical 
capacity is available, no national coordination is necessary. 
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As a first step in scaling this approach, it is recommended to start with developing a vision and a 
related strategy at all levels. Since planned intentional MUS is something different to many 
stakeholders who are used to, and do, operate within their single-sector mandates, a shared vision 
should be established to trigger interest and understanding. At community and local government level, 
WUMP is a useful tool for outlining this vision. At the intermediate level, the vision could be specific for 
each region and district, somehow unique for the administrative unit and watershed within which the 
action is to be taken. Its strategic elements should be do-able actions building on existing practices, 
such as utilising the local development funds as local basket funds for non-earmarked pooling of 
financial resources. At the national level the vision should be about creating an enabling environment: 
to encourage work across sectors, disciplines, and financial streams without losing the lines of 
accountability. Further, action-research is recommended on how to realise these changes and on 
medium- and long-term impact assessments for sustainability of water services for health and 
livelihoods. 
In sum, RVWRMP’s experience shows in practice that there is human drive to use a system as a 
multiple-use system and that this can be promoted at scale. A clear vision of what MUS has to offer in a 
country context, bringing together water, sanitation, food security, energy, and environmental issues 
for everybody could appeal to politicians and policy-makers seeking to improve the well-being of their 
voters. 
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The Rural Water Supply and Sanitation Support Programme (RWSSSP) in Western Nepal
trained more than 940 persons as village maintenance workers, local latrine builders, rainwater
harvesting jar masons and water technicians. Of these, 116 were women. This study investi-
gated the status of these women years after the training, paying attention to the technical
quality of work, personal attitudes, views of the family and community, and socio-economic
impacts. The interviewed women were positive about the training and related work, 77%
were working, and all clearly had the support of their family members. Yet, there are many
areas for improvement.
Keywords: Rural water supply and sanitation; gender; technical training; Nepal
Introduction
This study investigates the status of the women trained in technical works in the Rural Water
Supply and Sanitation Support Programme Phase III (RWSSSP). RWSSSP was carried out in
three phases in 1990–2004 and covered eight districts of the Western Development Region in
Nepal. It was a joint effort between His Majesty’s Government of Nepal through the Ministry of
Local Government, Department of Local Infrastructure Development and Agricultural Roads,
and the Government of Finland through the Ministry for Foreign Affairs. 
The purpose of RWSSSP Phase III was to contribute to the achievement of the overall objective
set for water supply coverage and to address the underlying challenges by contributing to the
following (Rural Water Supply and Sanitation Support Programme 1999): improvement of
the institutional capacity of the districts to enable decentralization from the national level to the
districts and from district to users for implementation and sustainable management of rural
water supply and sanitation; provision of financial support for implementation of water supply
and sanitation facilities on a demand-driven participatory basis; and improvement of methods
for implementing and operating and maintaining water supply and sanitation facilities.
The RWSSSP aimed to strengthen democratic institutions and civil societies through working
with the District Development Committees, the Village Development Committees, and the
Water and Sanitation Users Committees (WUCs) as democratically elected representatives of
the people, as well as the non-governmental organizations and the community-based organiza-
tions (CBOs) as local civil actors and support organizations for Water and Sanitation Users
Committees. Unfortunately political instability hampered the work with local government bod-
ies and overall capacity building efforts during the final years of RWSSSP. Yet, the promotion
of decentralization together with democracy and good governance formed the basis of RWSSSP
*Corresponding author. Email: sannaleenar@gmail.com
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Phase III approach. RWSSSP continued to be run through District Projects and related district
funds, managed by District Project Management Teams, also through the difficult times. In
Phase III alone, District Projects together with Water and Sanitation Users Committees and their
support organizations completed some 900 water and/or sanitation schemes, and over 217,000
people benefited from the water supply facilities and over 307,000 from the sanitation facilities.
At the community level, the Water and Sanitation Users Committees were the primary actors
in scheme planning and implementation. During RWSSSP Phase III more than 1,000 committees
were established as some larger schemes also had “sub-scheme”. They purchased construction
materials and managed the scheme funds through their own bank accounts. This practice was
unique to Nepal and highly appreciated at the local level. It increased transparency, direct and
interactive participation, and the interest of both women and men leading in many cases to a
strong sense of ownership crucial for the long-term sustainability of the facilities. According to
various in-house monitoring studies and field observations over the years, the committees were
effective managers of small and medium-size schemes. Local contributions from the District
Development Committees and the users, both in cash and kind, were noteworthy.
The RWSSSP planning and implementation was built on the participatory Step-by-Step
approach. It aimed to encourage democratic and transparent decision-making and to
increase equal participation by clarifying the roles and responsibilities of different stake-
holders. This highly decentralized people-oriented approach necessitated a large number of
human resource development activities as part of overall capacity building endeavours. A
range of training events, workshops and seminars, awareness campaigns and experience
sharing at various levels were constantly under way. Training topics ranged from such
highly specific topics as account management to more general awareness issues concerning
hygiene, sanitation, and gender. Technical training events aimed to build local technical
skills to ensure the sustainability of the facilities for the future. The training was provided
by local support organizations, including NGOs and CBOs, and occasionally also by the
staff of District Development Committees and the RWSSSP Programme Support Unit. Dur-
ing the final years of Phase III many activities were designed to benefit especially groups
that had been under-represented previously.
The WUCs were supported through various training events, experience sharing visits and by
organizing annual events in the communities. There were also a number of hands-on type tech-
nical training events for village maintenance workers (VMW), local latrine builders (LLB), and
rainwater harvesting jar masons (RWH).
The RWSSSP was committed to the promotion of gender equality and contributed to gender
mainstreaming through its integrated gender plan. The working principles included involvement
of women and disadvantaged groups in the WUCs, calling for balanced representation of both
women and men in training events and meetings, and prioritization of schemes in hardship areas.
Realization of the principles was also monitored. Women’s participation in technical training
went from zero in the first reporting year up to 17% in the final reporting year. Gender was
included as a topic in all scheme-related training, and gender-specific events were organized for
particular target groups, such as a gender mainstreaming workshop for district-level local
authorities.
The RWSSSP Phase III had a total of 77,000 participants in various human resources develop-
ment events of whom 60% were female. To ensure that each scheme had an adequate number of
skilled technical people, more than 940 persons were trained. Some of these trained persons later
became trainers in other parts of the country. Of these, 116 were women (Rural Water Supply and
Sanitation Support Programme 2004). A total of 95 trained women attended a two-day seminar at
the RWSSSP office in Butwal in 2004, and 97 returned a questionnaire. This paper focuses on the
experiences of these 70% of the women trained in the technical sector by RWSSSP.
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Objectives and methodology
This study aimed to give a voice to the women trained in technical works and to encourage them
and other women to continue to acquire new skills in a technical or a non-technical field.
Dissemination of the findings at different national and international forums aims to give further
visibility to women’s contributions in the technical field and, thus, contribute to gender main-
streaming in Nepal and other countries. The analysis focused on demographic and educational
characteristics of the trained women; employment and income status resulting from the training
provided by RWSSSP; women’s participation in decision-making and organizational involve-
ment; attitudes of the women, their families and communities to involving women in technical
works as well as their social status and general feelings after the training; physical status of water
supply and sanitation facilities constructed by the trained women; and options for a better future
and more efficient capacity building efforts through water and sanitation sector programmes.
The methodology involved three phases, and the following findings are presented in the
same order:
(1) Qualitative field study concerning nine women. A series of semi-structured interviews
and field observations were video-recorded to provide authentic material for the external
evaluators who scored the interviews and provided written summaries. These prelimi-
nary findings were presented in the International Conference on Security and Sustaina-
bility in Water Resources in November 2004 in Kathmandu, Nepal, and in the Women
in Technical Field Seminar in Butwal, earlier in November 2004. The video recordings
were edited into Nepali and English language promotional videos and were also shown
in the seminar with the consent of the women themselves.
(2) A two-day seminar was held in Butwal to give more depth to the qualitative aspects of
the women’s work in the technical field. All women trained in technical works by
RWSSSP were invited to share their experiences and to explore future options. The
event had 95 participants who during the first day shared experiences in small groups
according to their training and working experiences. During the second day they
presented the results and their plans for the future in a plenary session.
(3) Nepali-language surveys were conducted by the local Butwal Multiple Campus environ-
mental students who were trained as enumerators. There were 97 responses, which are
statistically significant.
Results
Findings from the field
The video-recorded interviews and field observations were conducted with nine women from the
Argakhanchi, Nawalparasi, Rupandehi and Palpa Districts in Western Nepal. One was trained as an
RWH mason, four as VMW, and four as LLB. Five women represented the Magar ethnic group,
two were Brahmins, one was Kami and one Damai. Five out of nine were also active in other
community activities, including Water Users Committee (four), Ward Committee (one) and
Savings Group (one). Even though all were literate, their overall educational level was not high.
Only two had a School Leaving Certificate – one of them had also passed the intermediate level
and was a graduate student involved in NGO work.
In rural areas practical skills and attitude matter. The livelihoods included agriculture (six),
unskilled labour (two) and business (one). All lived in fairly small families by Nepalese standards,
five being married and four single. The youngest woman interviewed was 21 years old, and the
oldest 28 years. All four VMWs were actively involved in the implementation of their schemes.
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Two of the local latrine builders had constructed 45 latrines together, and another two had
constructed 100 latrines together. The only rainwater harvesting jar mason had built 22 RWH
jars. The quality of work observed in the field was the same as that of structures constructed by
their male colleagues. All the women stated that they had not faced major problems even though
the work had been challenging at times.
All women had a similar attitude to their work. They were well motivated, confident and
interested in it. They agreed that the work had been completely new for them, yet they had
accepted it without hesitation. They had had no prior expectations. They also noted that before
they used to work mostly within the household, but now their scope had broadened. All the
women shared the view that they were able to divide their time and energy between their other
tasks and the new job satisfactorily. In all cases families supported them by sharing the work
load. None of the women felt that they had been given yet another burden to carry. Their repro-
ductive role had been complemented by a productive role, and the increased earnings were
appreciated by both the women and their families. Even if the new work did not provide a full
livelihood to any of the women, the extra income had helped their families pay such expenses as
school fees of their children or siblings. The women were interested in being trained.
Family interviews were carried out with members belonging to the same household. We
expected that the families would be supportive as the woman would probably not have even
participated in the training if the family had not supported the idea. This proved true as family
support was evident in all cases. All families encouraged the women to continue to work and
were flexible with the time demands and shared the household tasks. In one case a husband who was
clearly seriously ill was happy to encourage his wife to carry on the local latrine builders’ work
while he took care of the household. Husbands and fathers also stated that before, their wives or
daughters were not very well known in the community having worked mainly within their own
household or immediate neighbourhood, but that now they were well known and appreciated as
technical persons in the wider community. None of the families expressed concern over the
increased mobility of the women. They did not see the work as an additional burden and also
supported the idea of continuing it in the future.
Generally, the community’s level of acceptance of women working in the technical field was
high. The key problem was WUCs since they chose women to be trained but did not utilize their
skills afterwards. Formal agreements did not exist, but this did not seem to bother the women as
the work was not their main source of income anyway.
The evaluators observed that, due to the lack of awareness in communities, women’s technical
work can be quite difficult. They recommended more gender awareness programmes for the
communities and further empowerment to fully mobilize available local skills. At district
level coordination amongst all stakeholders is needed, including local authorities, donors, NGOs
and CBOs.
The evaluators suggested that technical training should also include elements which can
motivate women, including women’s rights, human rights, leadership and management. Further-
more, the timing and location of the training sessions are critical, and the educational back-
ground of the participants should be known to allow tailoring the training sessions to suit the
participants. The evaluators shared the authors’ view that women’s technical work should be
highlighted and respected. More women should be encouraged to upgrade their skills, utilize
them and get a fair pay for their jobs. This is a challenge also for the development programmes.
Findings of the seminar
The RWSSSP Phase III invited all women trained in the technical sector to attend a two-day
Seminar for Women Trained in the Technical Field held in November 2004 in Butwal, Rupandehi
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District. This section outlines findings of the seminar, during which 95 women shared their
experiences after training and made some recommendations. As indicated earlier, they
represented 70% of all women trained in the technical field by the RWSSSP. Considering that
several years had passed since the training, the remoteness of many villages, the challenging
communications and logistics, and the fact that for some women the trip was their first to
Butwal, the number of participants in the seminar was remarkable. During the two-day seminar
the participants were divided into six groups according to type of training, their experiences and
whether they were working or not. The tasks given to each group varied accordingly.
Active village maintenance workers: How is the work itself?
This group consisted of 20 women trained as VMWs for gravity flow water supply systems. On
the positive side the group concluded that they were very happy to have received the training,
and they saw plenty of work ahead. Even though the work was challenging at times, they had
been able to solve the problems and the male colleagues had helped with the heavier tasks such
as joining the bigger pipes. However, there were also reports that some male colleagues were
not cooperating, and did not give the women an opportunity to work. In some cases these males
were family members. There were also reports of WUCs and the users not paying for services.
Day-to-day reality: Are the WUCs and users supportive?
There were 13 women with various backgrounds in this group. This group reported that
they were very satisfied to have received the technical training and to have had a chance to
apply their skills in practice. They had had a great opportunity to work outside the home,
even though they suspected that the male colleagues had more opportunities. The group
members had attended WUC meetings to share their technical knowledge and to influence
decision-making both from the technical and social perspectives. This meant that a well-
functioning relationship with WUC was possible, resulting in more work opportunities and,
thus, better maintained water systems and more sanitation facilities in the community. This
group had only a few weak aspects to report. Unavailability of equipment, unfamiliarity
with the construction materials, their poor availability and high costs as well as gaining the
trust of the community were listed. In their opinion, the women had to work harder to prove
their skills.
Getting a fair deal: Are the contributions sufficient?
This group of 14 women had participated in all types of training and were chosen for their
experience. The group reported having improved the water and sanitation services in their com-
munities. They felt especially good about having been able to help the poorer households to
improve their facilities. Their self-confidence had risen, they felt independent, and were happy
to take responsibilities in their society. Women reported that their work had been recognized and
respected in the wider community. They also acknowledged that it is not easy for women to win
trust and get work opportunities in their community in technical works, and that some commu-
nity or family members do not cooperate or value their work enough. They also realized that
sometimes communities, especially their WUCs, do not know what role and responsibilities they
should assume in community development and consequently do not see themselves as “employ-
ers”. They recommended that trained women should take the initiative themselves to get a fair
deal, for instance by organizing a community meeting to discuss their contributions and related
fair remuneration openly.
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Improving livelihoods: What are the other options?
This group of 15 women represented those who were unemployed. The group acknowl-
edged that they were motivated to work and applied their skills to small maintenance tasks,
such as changing taps. Some were frank about their lack of interest and skills as the reason
for not seeking technical work, and some agreed that they had not been active after the
training and had never shared their knowledge with the WUCs. In other words, they did not
make it public that they had been trained to do technical work. Some schemes simply did
not offer any work after the scheme was completed. This group recognized that even if they
were not working, they were trained and consequently still had a role to play in their com-
munities and committee meetings. For a local latrine builder, increased sanitation aware-
ness can eventually open up new work opportunities, whether there is an externally
supported sanitation programme or not.
Rainwater harvesting for water security: How can an RWH mason continue to work?
This group of 14 women was trained as rainwater harvesting masons. Rainwater harvesting from
roof tops is a fairly new technology even though rain-fed open ponds (Pokharis) are a traditional
water source in hill areas. The RWSSSP introduced a rainwater harvesting jar in the shape of a
traditional Nepali water vessel, the gagri. This group saw many positive aspects in rainwater
harvesting, including the time saved in not having to fetch water. Some agreed that they had
had problems in the beginning but now felt confident and considered the work very interesting.
They were happy to have the skill and be able to earn some extra income, and to have an equal
opportunity to work with male colleagues. However, not all got the same remuneration as their
male colleagues.
Sanitation futures: How can a local latrine builder continue to work for a future where all 
households have a latrine?
This group of 19 female local latrine builders reported that there was a high demand for more
latrines and that many households were eager to cooperate also with the female local latrine
builders. They did not consider construction of Sulabh-type latrines very hard after having
received the training, even though there had been some difficulties initially. They were very
confident that their quality of work was very good and recognized as such in the communities.
On the negative side, the other groups had also received reports that WUCs did not give women
an equal opportunity to work and that male colleagues were favoured and/or received better
remuneration. Some communities clearly were unaware of the importance of sanitation.
Conclusions about seminar findings
Each group expressed a number of similar issues. All groups were generally happy about the
training and having learned new skills they could use for the benefit of their communities. The
women saw that establishing functional and mutually beneficial relationships between them-
selves, WUCs and the users could provide work opportunities. They also acknowledged that
they were now more confident and also had some personal funds. The women requested more
training to upgrade and maintain their skills and called for more coordination between the various
development programmes and district authorities and recognition for their work. The newly
established WUC Network and human resource records kept by district level authorities were
seen as ways to get recognition as skilled workers.
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Findings of the survey
More than half (61%) of the total number of 97 respondents represented the hill districts.
Considering that the RWSSSP has been active in the Terai districts (plain areas) for nearly
15 years, the women’s share of technical training was notably low in Nawalparasi and
Kapilvastu Districts, possibly reflecting the traditional gender attitudes of the Terai belt. It
was found that the two major ethnic/caste groups consisted of Brahmins, Chettris, Thakuris
and Rajputs (45%) and the hill tribes, mainly Magars (36%). The Terai indigenous group
Tharu had the next largest representation (9%). A surprisingly small number of traditional
vocational castes (Damai, Kami, Sarki) participated (6%). The age of the participants varied
from 16 to 55 years, the average being 29 years. The majority had small families and 70%
had two or less children. One third of the women were single. All but one were literate, and
interestingly the women with more education (School Leaving Certificate or higher)
appeared to be in a worse position as many were not working, or if they were, they were
expected to do voluntary work. Because of their educational background, they were also
more aware of the shortcomings of the WUCs.
Each scheme and village is different. Therefore, it was expected that the rainwater harvest-
ing masons and local latrine builders would have had an opportunity to work at least during the
scheme implementation, with occasional private projects later on. It was expected that the
majority would report that they were not working. The overall figure was thus fairly surprising
with 78% responding that “yes, they do work”. Of these, 56% reported “sometimes” while only
6% reported working frequently. Of these, four were local latrine builders and only two VMWs.
Yet, only one of those reporting frequent work also reported a regular monthly salary for
the local latrine builder’s work. People had different views on what number of days meant
“frequent” or “sometimes”. Interestingly, those who reported “yes, but very rarely” indicated
working more days per month than many of those who considered that they worked “some-
times”. Thus, the answer depended on the current stage of the scheme: if the question had been
asked at another point in time, the answer could have been different.
The RWH masons had constructed a total of 725 RWH jars between them. The highest
number constructed by one person was 130 jars, by a 21-year-old literate single Magar woman
from Palpa who received her training only a year earlier. The local latrine builders had
constructed 1,810 latrines between themselves, the highest number of latrines constructed by
one person being 380. Interestingly, this person also reported that she was not paid but was a
“social worker”.
The question of fair pay was also a topic in the seminar. Out of 94 respondents, 52% stated
that they were paid, including those who stated that they were not currently employed. Of those
who said they were paid, 36% stated that they were paid per job per day when working. Only
3% reported a regular monthly salary. Other forms of payment were per latrine constructed,
per job, and “other”. Nine per cent stated that they were not paid but were “social workers” or
volunteers. See Figure 1 for the remuneration of those who stated “Yes, I work.”
Even though it appears from the above that the work was highly random and rarely
remunerated, the responses to the livelihoods questions were encouraging. The question-
naire offered the option to “tick all that apply”. A total of 97 respondents ticked 144
options. Of these, 17% stated that the new work was their main source of cash income, 6%
that the income from the new job makes no difference, and 28% stated that the new work
had not helped at all. An interesting aspect of the livelihoods issue was that 15% stated that
the work had helped them establish some other income generating activity, such as a shop,
while another 6% indicated that it helped them buy more animals. A very positive finding
was that 11% had been able to send one or more children to school. A chance was also
D
ow
nl
oa
de
d 
B
y:
 [R
au
ta
ne
n,
 S
an
na
-L
ee
na
] A
t: 
14
:5
1 
27
 M
ay
 2
00
8 
Water International 209
given to give an open-ended reply to “it has helped us to . . . .” (15%). The usual answer
was “buy household items” reflecting how any extra income, however small, was appreci-
ated by women as their own private cash stash for household expenses. See Figure 2 for the
livelihoods question.
Figure 1. Remuneration of women’s work: are you paid?.
Remuneration: are you paid?
(N-73, only those who stated "Yes, work")
No
40%
Other
4%
Regular salary
per month
4%
Paid per job
per day
44%
Paid per job
per tap
3%
Paid per job
per toilet
5%
Yes
60%
Figure 2. Improvements in livelihoods: how has the job helped you in your livelihood?.
Improvements in livelihoods:
How the job has helped you in your livelihood?
(N-144 "tick all that apply", 97 respondents)
Other, explain
2%
It has not helped 
at all
28%
It has helped us 
to…
15%
No difference
6%
Send child(ren)
to school
11%
Established other
income generating 
activity (shop, etc.)
15%
More 
animals/land
6%
Main cash income
17%
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Women trained in the technical field appear to be very active members in their communities.
Only 4% stated that they were not involved in any community group while the rest of the
respondents ticked 139 options. Of these, 39% were members in a Mothers’ Group and 17%
were Female Community Health Volunteers. The voluntary nature of the work may explain why
so many were not paid. An interesting aspect is that many were also members of other rather
technical users groups. For instance, 16% were members of the irrigation users group and 10%
of the community forestry group. Many also stated “others” – of them 34% were WUC members.
Under “others” fell also various women’s groups and health groups while family planning,
social mobilization and agricultural groups were listed as other activities. See Figure 3 for
involvement in other community development groups.
As many women were active members of their communities, it could be expected that they
would also participate in decision-making. A total of 58% of the 96 respondents stated that they
“always” participated, and another 25% that they “sometimes” participated, in the decision-
making of the WUC. The WUC is essentially their “employer”, and as was seen earlier, many
are also members of this committee. Of those who stated “no”, 12% did not participate at all, 3%
gave no reason, and 2% indicated other reasons. The most common reason for all “no” answers
was that there was no scheme and the WUC was no longer active. This applies to the sanitation
and rainwater harvesting schemes where the WUC considers that it has no role to play after the
construction has been completed.
Practically all women were positive about the training, whether or not it was a source of
income or frequent work. This was expressed both in the surveys and during the seminar in the
working groups. In the survey, 69% of the respondents stated that they are an example for the
villages, and another 25% that their social status had increased. Only 5% stated that their social
status had not changed, and nobody that it had decreased. Setting an example for the village was
not connected to better livelihoods, as 48% of the women who stated that they were an example,
also stated that the income had not made any difference or improved their livelihood.
Figure 3. Involvement in community development: what kind of groups you are involved with?.
Involvement in community development:
What kind of groups you are involved with?
"Tick all that apply"
(N-139, 97 respondents) 
I am member of...
(various, including
water users
committee)
23 %
Community
Forestry Group
10%
Community
Health Volunteer
12%
Irrigation Users
Group
12%
Mothers' Group
39%
Not member of 
any group
4%
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Conclusions and recommendations
Conclusions
Women in the rural areas have always participated in technical works, yet usually as unskilled
labourers carrying materials. This can be observed at building construction sites in Nepal where
women usually carry bricks and cement. By ignoring women’s potential and creativity as skilled
crafts persons, half of the total human potential is simply lost. Application of artificial boundaries
based on caste/ethnic background further limits the human potential. This study compiled real-
life evidence on how women can contribute to the sustainability of water supply facilities and
continuity of sanitation improvements through skilled technical work. It was also observed that
trained women were less likely to migrate as professional plumbers to work in other locations as
has been the case with many trained men: we were able to reach the majority of the women
trained over the years by RWSSSP.
The women trained in the technical field were personally positive about their work. This
attitude was shared by their families and to some extent also by the communities. Each scheme
and village was different, and it was expected that the rainwater harvesting jar masons and local
latrine builders would have had the opportunity to work at least during the scheme implementation,
with occasional private projects later on, and that consequently the majority would report “not
working”. The overall figure was thus fairly surprising with 77% responding “yes, I do work”
although only 6% reported working frequently. Yet, there were issues that need to be improved.
One-off training can raise unrealistic expectations about future work and income. The current
random work and remuneration do little to increase livelihood security, alleviate poverty or help
maintain skills in the long run. Without follow-up and attention from the local institutions, such
as local authorities and WUCs, many trained people can go unnoticed and their newly acquired
skills become wasted. More opportunities to work and further develop skills and awareness are
needed to empower both trained women and men to maintain and use their skills. Registration of
skilled trained technical persons at the district level and actual use of their skills were suggested
but still remain to be implemented in practice.
Local authorities, development programmes and water sector authorities are by no means the
only important players. WUCs play a key role as managers of water supply facilities. They should
fully understand the roles and responsibilities required of them and other local actors in keeping
the water facilities working and in advocating improved sanitation. The WUC Networks possess
great potential as a horizontal peer support system and a channel for WUCs to seek trained,
skilled people in the local area. The WUC Network and WUCs could be the prime champions and
institutionalize practices related to good water governance and gender mainstreaming.
Water and sanitation activities have demonstrated their potential in bringing women to the
public decision-making forum. Yet, water and sanitation services and related activities are only one
of the many factors that shape, change, or keep alive the socio-economic, historical, cultural, and
political relations between men and women. Gender equality and poverty reduction require changes
in society beyond those related just to water and sanitation. A water programme alone cannot guar-
antee future work opportunities, fair pay or further skills development. These are local and institu-
tional matters. For this reason, the water sector should look into the future, and besides actual skills
development, establish local institutional structures and governance practices as needed.
Recommendations
Development projects and programmes cannot neglect indigenous management practices and
the tacit knowledge of women. Women and men should be treated equally as water managers
and decision-makers. Yet, in practice, gender awareness has still not reached all levels, and
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gender policies are not yet being fully translated into practice. The process is time-consuming as
many traditions relating to gender and ethnic/caste background run deep, and will keep confining
people’s potential for years to come. Based on the women’s seminar, various monitoring studies
done in RWSSSP, field observations and discussions with men and women alike, we recommend
the following:
• Gender-sensitive capacity-building activities should be made an intrinsic part of capacity
building efforts in the water sector with relevant monitoring procedures and follow-up
covering also the post-construction phase and highlighting continuity and sustainability.
• In formulating a capacity-building plan and articulating the substance of related activi-
ties, there should be close coordination between relevant local authorities and develop-
ment programmes, including the education and health sector actors. Increased
coordination would greatly benefit from the use of the same baseline data, training of
trainers, combining of events, sharing of information from monitoring and follow-up
visits, etc. It would be especially relevant in a rugged country with logistics and com-
munication problems.
• Gender-sensitive approaches should be further sharpened by making an effort to truly
encourage women to come forward. Tailor-made courses for illiterate women, special
group events organized close to the cluster of households, and a series of short events
could give an opportunity to women who often have children and others to look after,
and may not have the time or social approval to leave the house for long periods of
time to attend training elsewhere.
• Realistic and measurable qualitative indicators should be integrated into existing monitor-
ing systems. Having a large number of participants with a certain percentage of them
women will not produce sustainable results. Participatory monitoring and evaluation is an
option as it can provide direct feedback to the communities and an opportunity to periodi-
cally have an open dialogue about the status of the scheme.
• Training of trainers should be systematic and carefully executed, with a practical gender-
component even in technical curricula. Experienced and trained trainers should be
rewarded for their work. The lowest bid does not favour the most skilled professionals and
NGOs. Lack of effective monitoring gives uncommitted trainers too many opportunities
for substandard training and general short-cutting.
• CBOs  should not be forgotten. They represent local actors and provide sustainable human
resources for their locality. Dynamic capacity-building activities focusing on CBOs
should build on their previous experience and educational level as well as the community-
specific situation.
• Continuity, learning-by-doing and follow up support are indispensable for sustainable
results. One-off events should be reserved for special occasions, such as celebrating
the World Water Day, the World Environment Day or the International Women’s
Day.
Capacity-building should be futures-oriented at all levels and responsive to changes. At the
community level, capacity building should continue after the actual scheme implementation
is completed. This is especially true for WUCs and technical personnel who only find out
during the practical work whether the skills provided are adequate. Follow-up monitoring
should find out areas where further training and upgrading of skills are needed to enable
local institutions and the programme to respond. There is a lot of human potential and
indigenous and tacit knowledge in the field that should be given an opportunity to flourish.
WUC Networks could serve as umbrella institutions for releasing this potential.
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1. Introduction 
Integrated water resources management (IWRM) opens up a multitude of opportunities to address livelihoods 
and well-being, including food and water security. To do this through a holistic yet targeted action requires 
working across sectoral policies, budgets and programmes. Translating the policies and cutting-edge knowledge 
into feasible, appropriate local actions at sub/micro-basin level in line with local good water governance is 
complex. It calls for daring to move across the sectors and standard designs, bringing together green and blue water 
at the level where it makes a difference, where the tangible changes in livelihoods and poverty can be observed. 
This has implications for planning, implementation and post-construction support, as well as for capacity building 
and institutional development, all of which calls for attention at the local level as well as at the policy level. 
 
The Rural Village Water Resources Management Project (RVWRMP) in mid- and far-western Nepal has gone 
beyond theory and piloting to broad-scale implementation in a difficult environment. In this paper we explore the 
first-hand experiences, tools and lessons learned so as to contribute to further policy debate regarding good local 
water governance and multiple-use water services (MUS) for food security.  
 
We introduce RVWRMP’s approaches to planning through inclusive local government level water use master 
plans (WUMPs) and how the individual schemes are further translated into action through a step-by-step planning 
and implementation approach. MUS is considered the point of entry in scheme identification and as an approach 
for planning with communities. Basic livelihood activities benefit all working areas and focus on home gardens to 
improve nutrition and generate small incomes. Advanced-level livelihood activities build on sub-sector analysis of 
viable products and services that also consider aspects such as access to markets – many of the RVWRMP working 
areas are far from the accessible roads. The gender equality and social inclusion (GESI) strategy has been 
mainstreamed as a cross-cutting theme, ensuring equitable access and bringing in a human rights perspective. 
2. Setting the scene: mid- and far-western development regions in Nepal 
The mid- and far-western regions of Nepal are characterized by remoteness, rugged terrain, difficult access, food 
insecurity, water scarcity and therefore extreme poverty. These regions were the hotspot of the decade-long internal 
armed conflict, which further kept them cut off from mainstream development. The post-conflict legacy can still be 
felt. In these poverty-stricken rural areas it is essential to broaden the scope across conventional sectoral thinking to 
address the roots of poverty and food insecurity. From the start of RVWRMP it was clear that the project had to 
provide more than drinking water and sanitation alone.  
 
The mid- and far-western regions are seasonally relatively water scarce and drier than the rest of Nepal. While 
eastern Nepal receives approximately 2500 mm of rain annually, far-western Nepal receives 1000 mm within a few 
months (the monsoon rain accounts for 80% of the total rainfall) (Government of Nepal, 2008). Given the 
topography of the region, there are few lakes. Unpredictable and missing winter rains have decreased community 
interest in rainwater harvesting in the RVWRMP working areas, as their 6-m³ domestic rainwater harvesting tanks 
remain empty for a large part of the year. However, rainwater harvesting remains relevant for capturing large 
amounts of rain for groundwater re-charge, irrigation and livestock.  
 
The uncertainties related to climate change make the prediction of long-term climate change effects difficult. 
However, it can be anticipated that it will affect both the quantity and the quality of available water. The tendency 
already is for a shorter but more intense rainy season and absent or scanty winter rains. Any variations in the 
monsoon have an immediate impact in mid- and far-western hills and mountains, which are consistently in food 
deficit, even during so-called normal years. Rain-fed agricultural techniques rely on age-old manual methods and 
cattle for ploughing. The soil quality is poor, agricultural knowledge is weak and access to fertilizers limited. In 
many districts household production is typically only sufficient to meet demand for three to five months of the 
year. This is critical for farming communities that rely on their own production. Consequently these two regions 
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keep relying on food aid and migration to unskilled, low-paid jobs in India; practically every household has sent at 
least one man to work somewhere else. This has social implications, and has made certain districts in these regions 
the HIV/AIDS hotspots of Nepal.  
 
The more intense rainfall also increases the risks for the infrastructure itself: many roads in mid- and far-western 
Nepal are already damaged or made temporarily unusable by extreme weather events, including seasonally 
repeating landslides and floods. At the sub-catchment level, changes in the availability and quality of water will 
exacerbate existing or latent conflicts between various communities and types of water users: we can already see 
water source disputes where water sources dry up seasonally or their yield is reduced enough to limit water uses. 
These are especially critical with livelihoods applications: it is exactly during the dry season that irrigation needs 
are the greatest, even for home gardens. Lack of water has also hampered progress in sanitation and hygiene. 
3. The Rural Village Water Resources Management Project 
Nepal faces a significant problem of governance, as elections have not been held for many years and there is 
considerable instability in the national government and operating environment. RVWRMP focuses on working 
with the more stable village development committees (VDCs) and communities. To enhance ownership and 
sustainability, the project emphasizes inclusive participation and the responsibility of the various key stakeholders 
in planning and implementation. RVWRMP follows the local development planning cycle adopted by the district 
development committees (DDCs) as per the Local Self Governance Act and Regulation. Seeking synergies across 
sectors, RVWRMP has signed memorandums of understanding at central level with a broad range of government 
departments active in the region including the Departments of Agriculture, Livestock, Cooperatives, Irrigation, 
Women and Children, the Cottage and Small Industries Development Board, and the Alternative Energy Promotion 
Centre, the governmental umbrella organization in charge of renewable energy. These have provided additional 
funding to expand activities. The project collaborates with other donor-funded initiatives in Nepal – for instance, 
funding from the Nordic Environment Finance Corporation brings additional funding for renewable energy. 
 
RVWRMP has worked in mid- and far-western regions of Nepal since 2006. At present it works in 10 districts 
with 73 VDCs through district-level local governments. The VDC is the lowest administrative local government 
unit in Nepal, often representing sub-catchments fairly well, given the topography of Nepal. These are the 
operational units where the WUMPs are prepared. RVWRMP’s technical options include sanitation, drinking 
water, community-based conventional and non-conventional irrigation, micro-hydropower, improved water mills, 
environmental works (usually relating to erosion control and water source protection), sustainable livelihoods 
(basic and advanced-level), and institutional capacity building, including multi-purpose agricultural cooperatives. 
Rainwater harvesting for source recharging and for the use of livestock or non-conventional irrigation have just 
begun piloting, but are yet to show the tangible results in the real-life situations of a region where the geo-
hydrological realities can be highly diverse and the results accordingly unpredictable. 
 
RVWRMP is a bilateral rural water resources project that is fully embedded into the local governance structure, 
operating and channelling funds through the district-level local governments. The project is supported by the 
governments of Finland and Nepal and the two lowest tiers of local government, with substantial in-kind and cash 
inputs from the local communities. The executive agency is the Ministry of Federal Affairs and Local Development 
and its Department of Local Infrastructure Development and Agricultural Roads (DoLIDAR) together with 
participating DDCs. 
 
Since 2007 a water resources management committee has been established in each VDC. These are aligned with 
the National Sanitation and Hygiene Master Plan VDC WASH Coordination Committees. As a result, 47 VDC-
wide WUMPs were prepared in 2007-2008, reviewed and updated in 2011, and translated into action through the 
step-by-step approach. A new generation of WUMPs is in process in May 2013. As of May 2013 total 674 water 
users committees (WUCs) with a total of 6,600 members have been established, registered and trained. Of the 
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WUC members, 44% are women and 23% from disadvantaged groups. Since 2007 there have been 906 individual 
schemes, with outreach to a total population of 481,303. In addition 25,000 people have directly benefited from 
livelihood activities (i.e. home gardens, nutritious food) since late 2010. In addition, more than 2600 people are 
newly employed by commercial-level livelihood activities (i.e. agrovets, local fibre processing, pickle making, out-
of-season vegetable production, spices, multi-purpose nursery). During the past reporting year, in total 38,103 
people benefited from capacity building efforts funded through the District Water Resources Development Funds, 
and another 1677 from targeted capacity building activities funded from the technical assistance budget, including 
participants from the local civil society, multi-purpose cooperatives and local technicians. In one reporting year, 
5260 leader farmers were trained. In addition RVWRMP has about 20 to 30 on-the-job trainees from the local 
schools at any given time, mainly agriculture technicians and social mobilizers. 
 
RVWRMP uses the following tools to enable sound decision making and implementation, for sustainable and 
efficient investments in institutions, infrastructure and information: 
• WUMPs aim at effective, equitable and efficient use of water at the local level. They translate the 
principles of IWRM into practice across a VDC. WUMPs identify available potential water resources, present 
structures, existing plans and gaps in services. Attention is paid to sanitation, MUS and livelihoods. WUMPs 
provide a five-year vision, and identify immediate priorities for a one-year action plan. WUMPs serve the local 
government planning cycle. 
• The step-by-step approach to community management guides multiple stakeholders through the planning, 
implementation and post-construction support phases. It translates the multi-layered, complex principles of good 
local water governance and IWRM into feasible steps and actions backed up by capacity building. The very first 
step is WUMP preparation. The step-by-step approach for micro-hydropower schemes is aligned with the funding 
partners. The step-by-step approach for sanitation is aligned with the National Sanitation and Hygiene Master Plan. 
• Community-based MUS: a participatory approach that pays attention to the multiple domestic and 
productive uses of water. The technical options include combinations of water supply, conventional and non-
conventional irrigation, water mills and micro-hydropower. Sanitation and hygiene are always included. 
• GESI strategy: to ensure active, free, meaningful and equitable participation. It consists of clearly defined 
steps and activities with related indicators all mainstreamed across the step-by-step approach, WUMP and related 
monitoring practices. It prioritises women, dalit (the so-called 'untouchable' caste), indigenous people, the ultra-
poor and other groups that are often excluded from services, decision-making processes and related benefits. 
4. RVWRMP, food and water security 
In the situation of increasing water scarcity and unreliability, careful application of MUS is important for 
maximizing local nutrition and food security. Food security can be divided into three components: food 
availability, food access and food use. Water resources management has the potential to address all these 
dimensions. RVWRMP improves local availability and access to food by increasing food production at the 
household and community levels, through the home garden concept and both conventional and non-conventional 
irrigation. The home garden concept introduces new crops and techniques that can significantly diversify the 
present practices. All this builds resilience for climate change adaptation and disaster risk preparedness.  
 
Malnutrition, sanitation, health and water resources management all relate to each other. The link between 
malnutrition and many waterborne diseases is evident as frequent diarrhoea and intestinal parasites cause 
malnutrition, which also renders children more susceptible to other diseases. Safe drinking water, sanitation and 
hygiene (WASH) contribute significantly to the increased capacity of individuals to absorb and use the nutrients in 
their food.  
 
Out of the 24 districts in mid- and far-western Nepal, 14 face regular food deficits and depend on external 
support to feed their populations. RVWRMP is not a targeted food security or nutrition project as such; however, 
RVWRMP has results’ targets for nutrition, food security and overall livelihoods development. In the baseline 
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made in 2011, 41% of the total number of 4,901 households sampled had food security from their own production 
for up to three months only, while fewer than 1% had any surplus to sell. RVWRMP emphasizes that it is important 
to maintain a holistic integrated approach, and not to support individual activities in silos. The leading message is 
‘feed the family first’. This means that households should make sure that they meet their own nutritional needs 
before they sell any food. We often observe that high-value and highly nutritious crops such as beans, lentils or 
other pulses are grown and sold outside the community, and with that money, low-nutritional value white rice is 
bought. RVWRMP tries to change this mind-set, and to encourage home garden development in every household 
as a basic safety net. In 2011, there were only a few households in every VDC producing vegetables commercially, 
whereas by the end of 2012, 43% of the households participating in the water schemes are now managing a wide 
range of seasonal vegetables in their home gardens (some of them for sale), and over 3% are now managing out-of-
season vegetables. Many households now also grow fodder for livestock (45% from recent sampling), thus 
reducing environmental damage. 
5. What have we learned and why it is policy relevant 
5.1 Water use master plans for local integrated water resources management 
 
WUMPs provide a practical tool for the local institutions operating in a decentralized environment. VDC-level 
water resources management committees with broad representation ensure inclusion and holistic integrated 
planning. Over the past year these committees have adapted the role of VDC WASH coordination committees as 
defined in the Nepal National Sanitation and Hygiene Master Plan, aligning themselves with the national-level 
policies, yet doing so without losing the focus on local water resources. Increasing access to information is 
inherently built into WUMPs, which are all about making information available for local decision making.  
 
During 2012 a new WUMP concept was developed to maximize the use of local human and financial resources. 
The modular thinking makes it possible to prepare a basic WUMP for visioning and basic planning, leaving more 
high-tech additions such as GIS maps and detailed technical drawings as additional modules for those cases where 
there are more financial and human resources available. The cost has been reduced, and through maximizing local 
contributions the ownership appears to have increased: the WUMPs are now owned by the VDCs who know 
exactly what is in them and what they mean. Disaster risk preparedness aspects will need further strengthening in 
WUMPs. This aspect is now more pronounced at scheme level when the WUCs prepare water safety plans for their 
individual schemes. 
 
5.2 The step-by-step approach to good local water governance 
 
As the individual scheme is taken up for implementation, a WUC is established and registered. The step-by-step 
approach guides the WUC at the scheme level through planning and implementation, including such as community 
mapping, public hearings and public audits, bringing the principles of good governance into action. The step-by-
step process includes regular monitoring at each step, recommending the next budget release to the WUC. These 
monitoring visits pay systematic attention to GESI principles, encouraging separate meetings for women or 
disadvantaged groups to truly hear their voice. Participatory monitoring is carried out by local government and 
project staff together with WUCs. The step-by-step process supports appropriate decision making for each scheme 
(regarding technology, location and use). This is also where the community itself can address its water and food 
security related needs and plan accordingly. 
 
5.3 Gender equality and social inclusion strategy and human rights 
 
GESI principles guide all RVWRMP activities from the preparation of VDC-wide WUMPs for individual 
schemes. The WUMP preparation process brings together the different groups from all wards, including women 
and the disadvantaged, to identify their group’s needs. The project actively facilitates discussion of social division 
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and inequality, and ensures inclusive participation in the step-by-step process. Close monitoring follows the results 
– for instance, of the 30,285 people who participated in RVWRMP-sponsored capacity building events in the past 
two years, 53% were women and 24% were dalit or ethnic minorities. 
 
The project has used the GESI strategy to address the roots of the decade-long internal armed conflict in Nepal. 
Rather than avoiding or ignoring the history of the conflict, RVWRMP has been working deliberately on conflict 
and peace-building in a conscious attempt to design programmes in such a way that they benefit the priorities 
identified by the community itself. RVWRMP will continue to contribute to post-conflict peace consolidation and 
consensus building in its working districts. The GESI strategy and action plan, WUMPs and step-by-step approach 
all provide highly applicable tools in this regard. Accountable good governance as well as democratic and 
transparent planning and budgeting procedures are part of the strategy, and the individual actions of the step-by-
step approach include public hearings and public audits. The WUMP process provides further open platforms for 
constructive public debates.  
 
The policy dimension of ‘water in peace processes’ needs further thought. Water conflicts are well elaborated at 
the policy level, but using water 'action' in non-water related conflict or post-conflict peace processes could benefit 
from further attention. Bringing community members together regularly to work on water and food issues can 
promote cooperation and reduce violence. This is linked to food security through livelihoods opportunities in 
conflict and post-conflict situations, and to human rights in general. 
 
5.4 Multiple-use of water services for food security 
 
The community-based MUS approach acknowledges that people will use water for productive uses and 
livelihoods anyway, whether or not their water system is designed or even has capacity to do this, with the risk of 
compromizing the basic water supply needs of other users and possibly leading to conflicts. MUS is more than 
technology. At the community scale MUS considers all uses, users, sites of use and water resources and 
infrastructure holistically through a participatory approach. MUS is essentially an integrated perspective that pays 
attention to smart combinations of water sources, existing infrastructure and also to livelihoods potential, among 
others. Therefore, the MUS paradigm is clearly embedded into IWRM thinking, operationalizing the principles 
through multiple local applications. The MUS paradigm is also about service delivery at the local level (Smits et 
al., 2010). 
 
Overall, there is an increasing interest in introducing income-generating activities into water projects, partly as a 
means of ensuring funds are available for future operation and maintenance. Some projects and programmes have 
attempted to ground the broader concept of IWRM at the community or micro-basin level in search of more locally 
rooted and balanced approaches to IWRM. These have been reviewed by Butterworth et al. (2010), Smits et al. 
(2010) and van Koppen et al. (2009), among others. At the same time many projects and programmes continue to 
operate within a given sector with a tight focus on sectoral objectives, policies, standards and budgets even when 
there would be a chance to widen the reach. For instance, drinking water supply projects are about drinking water, 
so the design flow, water quality standards, size and location of structures, related budgets and possible subsidies 
are planned accordingly. 
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close to operational level give opportunities to explore ways of working across the sectors together with the local 
stakeholders, and to feed results back to national policymakers. International and local advisors work with local 
government and communities to ensure social inclusion and consideration of human rights, acting as catalysts or 
change-makers (without which the previous status quo might continue). Practical results can be more easily 
achieved in this way, given the present shortcomings in local governance and the remoteness from national 
decision-makers. By focusing work on the most stable VDCs and communities, and instilling a strong sense of 
ownership and the skills to resolve problems as they emerge, there is more chance of sustainability once the project 
ends. RVWRMP is now phasing out from some of its working VDCs and starting work with new ones. This will 
give an opportunity, via continued monitoring, post-construction phase interaction and investment phase-out 
activities to observe the sustainability of the changes. 
 
WUMPs are already in line with the VDC WASH plans described in the National Sanitation and Hygiene 
Master Plan, but they can serve a number of sectors: water supply and sanitation, hydropower and renewable 
energy, irrigation, agriculture, local governance, health, environment and soil, and also education (for instance, the 
project works with schools to develop facilities and community-wide campaigns such as sanitation, hygiene or 
nutrition awareness). The new WUMP concept prepared with local human and financial resources makes it 
possible to scale up WUMPs as a local government level planning tool that can address local food security and 
livelihoods issues. WUMPs are also relevant in the context of climate change adaptation and mitigation, and 
disaster risk preparedness. Should WUMPs truly become something to scale up, these policy dimensions would 
need further attention. 
 
The step-by-step approach is already in line with rural water supply policies and the overall drive for 
decentralized action and participatory processes. It is also in line with the Local Self Governance Act regarding 
registered user groups, the present Water Resources Act, and the attempts at the central level to harmonize 
approaches to rural water supply and sanitation. The step-by-step approach clarifies the roles and responsibilities of 
each stakeholder at each step, focusing on building the capacity of the WUCs through learning-by-doing supported 
by specific training components. To scale up the step-by-step approach, considerable capacity building and 
technical support is needed at each stage to keep the WUC in the driving seat. At this point in time, there is a 
shortage of qualified human resources within civil society (and even in local government) in these two regions, and 
consequently the project provides significant capacity building support to a range of stakeholders. This could be a 
problem for scaling up to national level without similar intensive project support.  
 
The GESI strategy and action plan has helped RVWRMP to address poverty, inequality and discrimination. As 
such, the GESI strategy also provides the project with a point of entry into human rights perspectives. A difficulty 
with the application of a truly human rights based approach is the lack of duty bearers, in the sense of an elected 
government and constitution. In this void, RVWRMP can temporarily support improved human rights to water and 
sanitation, in line with Nepalese policy. The low level of literacy among women and disadvantaged groups and 
their limited free time makes it difficult for them to take an active role in managing infrastructure works and 
community activities. RVWRMP continues to look for solutions (including literacy training, decreasing the 
women’s workloads, and community awareness-raising), but this needs further work to reach equitable solutions.  
 
MUS is a demanding paradigm from the policy point of view: it operates across the sectors and calls for 
participation in local development and local integrated planning. MUS is about good local water governance, about 
service delivery, about participatory and inclusive approaches and about GESI. MUS opens up livelihoods 
opportunities that may not have been be possible without the synergetic impact of having adequate water available 
for multiple uses. This is directly linked to food security and nutrition: through non-conventional irrigation even 
small additional amounts of water can help to diversify the present diet by introducing vegetables that were not 
grown before. While all this adds benefits and can increase the sustainability of the system and its services, the 
overall complexity and costs are also increased. MUS should be embedded into sectoral strategies and policies, 
making it possible to take up MUS in sectoral work plans and budgets as well. Sectoral policies should 
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acknowledge the potential of the MUS paradigm to provide further opportunities for livelihoods applications and to 
address water and food security. At the moment, some of the communities in the far-western region do not want to 
categorize their schemes as MUS as they expect (with good reason) that nobody will include them in their annual 
work plans (other than RVWRMP). Working across several sectoral policies, practices and ministries can be a 
great challenge, but once the tangible results and impacts can be felt in the poor, food-deficit villages it all starts to 
make sense. Both horizontal and vertical institutional linkages across sectors are needed. Interdisciplinary technical 
skills and open-mindedness are needed from all involved.  
 
In conclusion, good local water governance has many faces that relate to the protection of public health and 
safety, environmental protection, accountability, transparency, user participation, equal opportunities, balancing 
equity, efficiency and effectiveness in performance, financial sustainability and transparency. RVWRMP is 
constantly developing its approaches, monitoring practices and capacity building components to make it relevant 
and appropriate in a very diverse environment, where all VDCs have their own dynamics, socio-economic and 
cultural realities and their own face of poverty. The project acknowledges that there are no ‘one-size-fits-all’ 
solutions but that it is possible to develop tools and approaches that allow local application. In the MUS paradigm 
this scope is further broadened through a range of livelihoods applications to further address food security and 
climate adaptation strategies. Although complex, institutionalizing the principles locally enhances the chances of 
future sustainability, ensuring the appropriateness of the technical solutions and building the sense of ownership at 
each step (thus increasing the chance of sustainability). The political economy and political ecology of WUMPs, 
MUS and GESI strategies in these contexts need further research.  
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The Government of Nepal aims to achieve full water and sanitation coverage by 2017. 
The bilateral Rural Water Supply and Sanitation Project in Western Nepal (RWSSP-WN) 
works with local governments in 14 districts, aiming to declare them open defecation free. 
This behaviour change communications evaluation explored how to improve RWSSP-WN’s 
present practices to reach the diverse target population in the Terai districts, where more 
than 1 million people still defecate in the open. The study reviewed RWSSP-WN’s present 
behaviour change triggering tools and related communications strategies. Our findings 
suggest that availability of subsidies seems to change how people think about sanitation 
and tends to eliminate willingness to pay for a latrine. We recommended strong advocacy 
for a no-subsidy policy, and more attention paid to alternative financing options with 
targeted support to the poorest of the poor. The present behaviour change triggering tools do 
work as intended, but there is a need to develop pre-triggering and post-triggering strategies 
to increase the overall impact. The pre-triggering strategy would ensure that potential 
barriers to change are identified and addressed before the actual triggering event, and 
that the key stakeholders are prepared for the actual triggering event. The post-triggering 
strategy is needed to continue motivating households to change via messages that tap into 
the drivers of change, addressing also the barriers which may keep each household from 
changing behaviour. This paper provides a number of recommendations applicable for 
those working with local governments and communities to increase the scope and scale of 
behaviour change triggering.
Keywords: behaviour change communications, water, sanitation, hygiene, Nepal
THE GOVERNMENT OF NEPAL has envisioned achieving universal coverage of basic 
water supply and sanitation services for its citizens by 2017. This entails that open 
defecation should end in all districts. The Government of Finland is supporting 
Nepal in its efforts to achieve universal access to sanitation facilities via its support 
to the bilateral Rural Water Supply and Sanitation Project in Western Nepal 
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(RWSSP-WN). RWSSP-WN works in 14 districts, of which 9 have been declared open 
defecation free (ODF) to date. The main challenge remains in the Terai districts 
where the RWSSP-WN works: Kapilvastu, Nawalparasi, and Rupandehi. Of these, 
Nawalparasi was declared ODF in July 2015. The target is for these three districts to 
be declared ODF in a sustainable manner and without subsidy by 2017. 
The sheer number of people to be reached is the point of entry for this study. How 
does a behaviour change communications (BCC) programme reach 1 million people in 
a manner that also results in a tangible change, i.e. stops open defaecation? According 
to the 2011 Census (Central Bureau of Statistics, 2012), the number of households 
without toilets in Nawalparasi district was 38 per cent, in Rupandehi district 41 per 
cent, and in Kapilvastu district 68 per cent. In total this means that out of 383,859 
households in these three districts (population 2,095,640), 179,353 households 
(population 980,153) did not have a toilet (Government of Nepal, 2011).
All water, sanitation, and hygiene (WASH) sector stakeholders in Nepal agree 
that the Terai (the southern plains of Nepal) is the greatest challenge. Changing 
sanitation behaviours and increasing household latrine construction have 
proven far more difficult in the Terai region than in the mountain regions 
of Nepal. BCC strategies and tools which have worked well in other parts of 
Nepal (regarding topics such as toilet use, improved menstrual hygiene, and 
hand washing) have been less successful in the Terai. The large, high density 
population and mixture of socio-economic, religious, and cultural identities 
are factors which may make behaviour change more challenging in this region. 
Moreover, the long border with India, with significant landless and transient 
populations, adds a layer of complexity to the Terai's human landscape. Other 
factors that influence behaviour change include limited space for sanitation 
facilities, toilet preferences, and the complexity of the toilet-building process 
in flood-prone flat lands. 
To better understand the issues of use and maintenance, as well as to continue 
and improve programmatic efforts to scale coverage, RWSSP-WN studied its present 
behaviour change triggering tools and related communications strategies, to learn 
how to do better in the Terai context. The study was conducted in the above-
mentioned Terai districts in December 2014. This article outlines the findings and 
recommendations, taking the consultant report by Gerwel-Jensen and Poudel (2014) 
as the basis for further discussion. These findings would be useful for any location, 
including both sites that have already been declared ODF and those that have not.
What did we study?
The objective of RWSSP-WN Phase II is for all its 14 working districts to be declared 
ODF. The project approach is fully in line with the Nepal Sanitation and Hygiene 
Master Plan (Government of Nepal, 2011). Given that RWSSP-WN is a local-
government-led rural WASH project, it operates through the District Development 
Committees (DDCs) and Village Development Committees (VDCs). It also works 
closely with District WASH Coordination Committees (D-WASH-CCs) and VDC 
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WASH Coordination Committees (V-WASH-CCs), which have been established to 
coordinate and harmonize efforts of the multitude of agencies, programmes, and 
projects – governmental and non-governmental alike – working to reach the ODF 
goal. To achieve the aim of total sanitation and hygiene behaviour change in the 
target communities, the project applies a two-stage strategy as follows.
Stage 1: Community-led sanitation behaviour change
The target of this first stage is to bring about household sanitation behaviour change 
(i.e. stopping open defecation, and encouraging the construction and consistent use 
of toilets by all household members). Behaviour change is achieved via a so-called 
‘trigger-based’ approach, which is applied at both community and individual 
levels. This replaces the more traditional top-down, lecturing approach regarding 
the dangers of open defecation and the importance of toilet use, which proved 
relatively ineffective in creating significant and sustainable change.
The RWSSP-WN trains V-WASH-CC members and local support persons to plan 
for and apply various ‘triggering tools’. In turn, the VDC stakeholders and support 
persons train a group of volunteers from all wards in the VDC on the use of the tools. 
Ward-level volunteers are then expected to carry out community and individual 
level triggering activities in their local area with support from the V-WASH-CC 
and RWSSP-WN support persons. The triggering activities are intended to lead to 
sanitation behaviour change and the achievement of ODF communities via the 
process described in Figure 1.
Figure 1 Behaviour change cycle
Source: modified by author from list of community-led total sanitation actions
Action
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maintenance
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contemplation
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helplessness creeps in 
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Triggering activities are supplemented by behaviour change communication via 
other channels, including street drama, rallies, radio broadcasts, etc. The intended 
final outcome is the achievement of ODF wards and VDCs. Once a VDC has been 
declared ODF (after a verification process), the second stage of behaviour change starts. 
Stage 2: Total sanitation and hygiene behaviour change
The second stage focuses on promoting five hygiene and sanitation behaviours: 
s hand washing with soap or a cleaning agent at four critical times; 
s safe disposal of faeces; 
s safe handling and treatment of household drinking water;
s regular nail cutting, bathing, clothes washing, daily combing, proper tooth 
brushing; and
s proper waste management inside and outside of the home. 
The main strategy used to achieve these targeted behaviour changes centres on 
consultations and negotiation at the household level with the Small Doable Actions 
(SDA) approach. The SDA approach seeks to bring about behaviour change via the 
following process: 
1. Identify feasible incremental steps that move people from the current 
hygiene and sanitation practice toward the ideal practice.
2. Identify existing hygiene and sanitation good practices to be reinforced and 
congratulate the householder.
3. Identify practices to be improved and negotiate the options.
4. Visit families to find out how families are able to practise the new behaviours.
Selected natural leaders, lead mothers, teachers, health workers, and female 
community health volunteers play a key role in this process. They are trained on 
how to implement the SDA approach, after which they should proceed to visit each 
household. The intended final outcome of stage 2 is total sanitation and hygiene 
behaviour change. RWSSP-WN’s model of behaviour change thus assumes that 
triggering will set in motion a mass movement in the Terai communities and that this 
movement – supplemented by radio messages, videos, etc. – will lead to ODF. Following 
ODF status, household visits as per SDA will be the main vehicle for behaviour change.
What did we ask?
The study aimed to assess and provide recommendations to strengthen the effec-
tiveness of RWSSP-WN II’s BCC activities to improve sanitation practices and toilet 
access in three western Terai districts (Kapilvastu, Nawalparasi, and Rupandehi 
districts). The study specifically sought to determine the following: 
s Have RWSSP-WN’s BCC strategy and activities been effectively implemented?
s Do RWSSP-WN’s BCC strategy, messages, and activities adequately respond to 
the drivers of and barriers to improving household sanitation behaviours in the 
target population?
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Due to limited time and resources, the study focused on the following behaviours: 
s ending open defecation;
s toilet investment and construction;
s consistent toilet use.
The study was guided by the Water and Sanitation Program’s (WSP) theory of 
sanitation behaviour change. It considered drivers/facilitators and barriers to 
sanitation behaviour change and BCC effectiveness related to the demand for 
improved sanitation behaviour. Acknowledging that sanitation behaviour change 
is not contingent on people’s demand for sanitation exclusively, the study also 
sought to assess the enabling environment and supply chain for rural household 
sanitation. Table 1 lists the key questions which guided the design of qualitative 
research instruments. 
The demand assessment of the study, specifically, was informed by SaniFOAM, 
a conceptual framework for analysing and understanding sanitation behaviour 
change. ‘FOAM’ stands for Focus, Opportunity, Ability, and Motivation. SaniFOAM 
is designed to assist programmers to identify the key factors (determinants) which 
influence the practise of a desired behaviour (e.g. usage of a toilet) in a target 
population (Devine, 2009).
In total, 17 focus group discussions (FGDs) and 31 individual interviews were 
conducted in seven study VDCs. Study participants included:
s adopters: men and women who own and use improved latrines;
s non-adopters: men and women who defecate in the open;
s masons;
s material retailers;
s field level BCC implementers; and
s V-WASH-CC members.
Study limitations included that subsidies for sanitation were or had recently been 
available on a large scale in all VDCs. This had several negative implications for the 
study. First, answers may have been biased by expectations that the assessment team 
was in a position to allocate such subsidies, although great care was taken to emphasize 
that we were not affiliated with any subsidy-providing programme. Second, few people 
Table 1 Key questions
Demand Do those who do not use improved sanitation have the opportunity to change? 
Do those who do not use improved sanitation have ability to change?
Do those who do not use improved sanitation have the motivation to change?
Supply chain Are toilet building service providers and suppliers able to provide affordable 
and desirable toilets?
How complex does the existing sanitation supply chain make the sanitation 
shopping process?
Enabling 
environment
Do decision-makers and implementers understand the programme’s approach?
Do decision-makers prioritize sanitation?
Do decision-makers buy into and prioritize RWSSP-WN’s BCC approach? 
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had built latrines with their own means, thus providing only a narrow foundation 
for learning about current drivers of household sanitation investment. Third, the large-
scale provision of material subsidies meant that a ‘true’ sanitation market situation 
did not exist. Finally, we were able to interview only a small number of masons and 
suppliers;  not enough to get a detailed view of the supply chain situation. 
What did we find out about BCC strategy and its implementation? 
Key findings with regard to the BCC strategy and its implementation are discussed below.
Smaller than anticipated scale 
The assessment findings suggest that the challenges start early at the RWSSP-WN 
BCC strategy implementation. Contrary to what was intended, triggering is yet to 
be carried out in a systematic fashion and on a wide scale. The key reason for limited 
scale is many of the community volunteers become inactive shortly after triggering 
training (for instance, in one location only 1 of 18 trained volunteers remained 
active). Instead, most triggering activities are implemented by paid support persons. 
However, the number of paid support persons is insufficient to carry out triggering 
on the necessary scale. Additionally, many potential channels for BCC – such as 
community-based organizations and clubs – remain underutilized.
The result is that triggering has reached only a minority of community members 
(for instance, respondents commented that only one or two family members were 
invited to the triggering event, instead of the whole community). Though many 
Photo 1 Triggering can work. A proud woman shows us the toilet she built with a partial subsidy 
(Nawalparasi district, Nepal)
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of those exposed to triggering report that it led them to change behaviour, limited 
triggering means that such behaviour change is not widespread. For instance, one 
respondent noted that within her concept of hygiene, the first priority was not the 
toilet: ‘We need new saris. If we don’t wear good quality saris, other people will say 
that our family is dirty’ (female non-adopter, Rangapur VDC, Kapilvastu district).
VDCs rely on familiar methods, not the RWSSP-WN BCC strategy
At the moment, the bulk of sanitation promotion is done by local government 
stakeholders, such as V-WASH-CC members. To achieve the ODF target, they tend 
to fall back on messages and methods which are known to them rather than rely 
on the RWSSP-WN BCC strategy. ODF and toilet ‘promotion’ is thus mostly done 
via door-to-door visits – or interactions at the VDC office – and frequently centres 
on blaming and threats of sanctions if no toilet is built. Beyond triggering, activ-
ities in the community (and at a later stage, SDAs, methods, messages, tools, and 
guidance for what to do – in particular during household visits) are to a large 
extent missing. 
Messages remain negative and ‘educational’, potential drivers of change  
are untapped
Contrary to what the BCC strategy recommends, the focus of VDC and ward level 
BCC efforts have been on traditional negative messages that ‘educate’ non-adopters 
about the need to change their ways and build a toilet. These messages appear to 
have no impact in terms of motivating change. Current BCC taps into the potential 
drivers of behaviour change in the target group – the value placed on women’s 
modesty, shame, and the desire for status – to only a very limited extent. Our 
findings point to the following as the strongest potential drivers of sanitation access 
for women and men, respectively:
Women. Perceiving having and using a toilet as a social norm (being left behind); 
shame/embarrassment/protecting one’s modesty; desire for status and prevention 
of gossip about the family.
If your father-in-law or other important people pass and see you openly 
defecating, a woman’s suffering is unimaginable. It is like being dead (female 
adopter, Muslim, Sisuwa VDC, Kapilvastu district).
Open defecation was common before, but now many people use toilets. We feel 
ashamed that we are still defecating in the open (female non-adopter, Bhujuwa 
VDC, Nawalparasi).
Men. Convenience and comfort of having a toilet near or in the home; desire for 
status; protecting modesty of, in particular, young women in the family.
I plan to build a second toilet inside my house; it is more comfortable (male 
adopter, Bhujuwa VDC, Nawalparasi). 
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My son got married to a lady from the town … so we built a toilet thinking that 
she may feel uncomfortable to go in the open (male adopter, Bhujuwa VDC, 
Nawalparasi).
BCC activities and messages leave potential barriers to sanitation behaviour 
change unaddressed
Barriers to behaviour change – such as questions about how to finance one’s toilet 
investment – are not addressed in a systematic fashion. However, such barriers may 
leave households unable to build a toilet, even though they have the motivation 
to change. Our findings suggest that addressing the following key barriers could be 
critical in helping many households move up the sanitation ladder: 
s complex sanitation shopping process (lack of local providers);
s lack of accurate knowledge about toilet costs;
s lack of knowledge about attractive low-cost toilets (especially superstructures);
s belief that only a brick/cement block superstructure will survive rainy season;
s not being able to imagine benefits of a toilet;
s no information about or availability of toilet financing options (other than 
subsidy).
Missing strategy for when triggering does not happen or does not work 
The current BCC strategy assumes that a sanitation movement spontaneously will 
arise after triggering and propel everyone to build a toilet and stop open defecation. 
Photo 2 Shop keeper showing his ‘Toilet ID card’ – this is needed to get services from the local 
government in this VDC (Rupandehi district, Nepal)
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A strategy, guidance, and tools are missing for what to do between triggering 
and the community becoming ODF. However, triggering is not always imple-
mented as planned, or does not always work as intended, and behaviour change 
does not always materialize. In the absence of a strategy, guidance, and tools from 
RWSSP-WN, what happens after – or instead of – triggering is now up to each VDC 
(with a focus on sanctions and negative messages as a result). 
Key findings regarding the enabling context for the implementation and effec-
tiveness of the BCC strategy included the following (see also Box 1). 
A continued subsidy focus is to the detriment of BCC 
Subsidies continue to play a central role in Terai sanitation. Large budgets have 
been allocated to household sanitation in the VDCs studied, but most is spent 
on subsidies. For example, in one VDC just NPR60,000 (US$560) out of a total 
2013 budget of NPR1.2 m ($11,300) for sanitation had been used for communi-
cation activities; the remainder was used for subsidies. This is in contradiction of 
national policy, as well as the no-subsidy RWSSP-WN approach. Other researchers 
and practitioners have noted this problem. For instance, Adhikari (2015) writes 
‘variations in the financial mechanisms have spoilt the entire game of sanitation 
promotion. Failure of hygiene and sanitation intervention has resulted because 
diverse financial supports are applied without proper consideration of the local 
needs and requirements’ (p. 220). VDC leaders provided various reasons for the 
use of subsidies, such as strong pressure to achieve ODF targets and demands for 
subsidies from villagers because households in neighbouring VDCs received them. 
(The proximity of India does not help, as toilets are subsidized on the other side of 
the border, where many households have family members living.) In all the VDCs, 
subsidies are provided in the form of materials; typically a set of 3–4 cement rings, 
a pan set, and pipes. Though some VDC leaders originally intended the subsidies to 
Box 1 Key findings with regard to the implementation of BCC strategy 
Some local-government level leaders have been intensely involved in sanitation/ODF promotion 
from the beginning. Local governments have allocated substantial resources to household 
sanitation.
Triggering activities have been well implemented when done and can make a strong impact, 
but triggering could be more systematically and widely implemented. 
Many volunteer triggerers have become inactive soon after their training. The number of 
paid triggerers is just not enough.
Those who do most of the sanitation promotion tend still to ‘educate’ and blame/threaten 
those without toilets. The approach becomes negative.
A variety of communication channels to promote sanitation are used; yet, community 
resources could be better mobilized to integrate sanitation promotion into their activities/work. 
Door-to-door visiting, rather than public triggering, is the main approach used. While such 
an approach often brings results in terms of toilet construction, it does not necessarily lead to 
behaviour change. 
The current process monitoring and supervision mechanisms need attention. Is triggering 
having an impact or not?
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be targeted only at the poor, such targeting has invariably failed and the subsidies 
have been made available to all households regardless of income and – in some 
cases – sanitation status. Regardless of the reasons to give subsidies, our findings 
suggest that BCC became less effective when the subsidies were introduced. In 
this context, households not only postpone building a toilet until they receive a 
subsidy, but often appear to have come to see a toilet as ‘something you build for 
the government’ (extrinsic motivation) instead of a facility that you build for the 
sake of your community, family, etc. (intrinsic motivation). 
Pressure to achieve ODF targets makes changing course challenging
The local governments are under immense political and time pressures to reach 
the ODF target. Getting them to truly change course is likely to be a big challenge. 
Rupandehi district has led the way showing that VDCs can be brought to agreement 
on a no-subsidy policy. However, in the VDCs visited in Rupandehi, sanctions now 
appear to have replaced subsidies as the main ‘promotion’ strategy. A lot of advocacy 
and technical/capacity-building support may be needed to steer VDCs onto the path 
of BCC. 
The focus on behaviour change is slipping
In most VDCs, the rush to achieve ODF has become more of a rush to reach 100 per 
cent toilet coverage and actual behaviour change appears to be less of a consider-
ation. VDCs primarily focus their efforts – via subsidies and sanctions – on making 
households build toilets, not on making them use the facilities. Some VDCs appear 
to have been declared ODF even where toilets lack a superstructure or have super-
structures that cannot guarantee a modicum of privacy (i.e. they are likely unused). 
Photo 3 Subsidies remove the incentive for households to invest their own funds in a toilet and 
appear to change the way people think about toilets. Above, a subsidized double toilet with a half-
completed superstructure. The household was waiting for an additional subsidy to finish the toilet.
htt
p:/
/w
ww
.de
ve
lop
me
ntb
oo
ksh
elf
.co
m/
do
i/p
df/
10
.33
62
/17
56
-34
88
.20
15
.03
0 -
 M
on
da
y, 
Fe
bru
ary
 01
, 2
01
6 8
:53
:10
 PM
 - I
P A
dd
res
s:2
02
.52
.24
9.3
5 
340 L. GERWEL-JENSEN ET AL.
October 2015 Waterlines Vol. 34 No. 4
Lack of true ODF and the absence of plans for how to reinforce ODF in the VDCs 
which had already been ODF declared, points to a danger that open defecation 
could remain a widespread reality even after the three Terai districts are declared 
ODF. Interviews conducted by project field staff indicate that in some VDCs, as 
many as 35 per cent of households had returned to open defecation after ODF status 
had been declared (RWSSP-WN Field Reports).
What do we recommend?
The study was made specifically to provide recommendations to RWSSP-WN 
and its core stakeholders on how to better support BCC. Yet, for the purposes of 
this article we have generalized the following recommendations to be applicable 
wherever BCC for sanitation and hygiene is applied in the local government and 
community context.
Recommendation 1: Advocate with the local governments and national level 
leaders for a no-subsidy policy
Our findings suggest that subsidies currently are a critical obstacle to sanitation 
behaviour change in the Terai context. Though recent research from Bangladesh has 
shown that subsidies when provided to a majority of the poorest in a village have a 
substantial positive effect on latrine ownership among both subsidy and non-subsidy 
recipients, we did not observe a similar dynamic in the study VDCs (Guitaras et al., 
2015). It is possible that a well-targeted subsidy programme could have the same 
impact in the Terai; however, our findings lead us to be less than optimistic about 
how feasible such targeting would be on a larger scale. Stopnitzky’s (2012b) recent 
analysis of the subsidy component of India’s Total Sanitation Campaign bears out 
this concern: only a 1.2 percentage point increase in latrine access was attributable 
to subsidies between 2005 and 2008.
For triggering activities to become effective in the Terai, all stakeholders must 
abandon subsidies and do so simultaneously, since communities often demand 
toilet subsidies because ‘those next door receive subsidies’. As local-government-
level leaders reported pressure from higher levels to adopt a subsidy approach, it 
may also be necessary to take advocacy for a non-subsidy approach to a higher level. 
We also note that community-level actors cannot influence (‘trigger’) the higher 
level actors who may not be even present in the community. 
Recommendation 2: Develop a pre-triggering strategy
Triggering works best the first time it is carried out in a community; the responses 
of shame and disgust will not be so effectively engendered if repeated. It is therefore 
important that triggering is done well. A pre-triggering strategy should be developed 
to help ensure: 1) that potential challenges to the implementation of the triggering 
and BCC activities are identified and addressed; and 2) that key stakeholders 
prepare and plan efficiently for the actual triggering event as well as follow-up 
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communication activities at VDC, ward, and cluster levels. In an early stage, a quick 
enabling environment assessment for each target area should be made. Such an 
assessment will allow programmers to identify locations where they can get quick 
results, and in this manner put pressure on the locations that are lagging behind. 
The analysis allows programmers to identify potential location-specific challenges so 
that these can be appropriately addressed early on. 
Recommendation 3: Enhance and expand the implementation of triggering
To increase the scope and scale of triggering, three recommendations are made. 
First, to better understand the challenge of inactive volunteer triggerers, RWSSP-WN 
should carry out additional research to establish the level and timing of drop out 
among the trained triggerers. Such research could also seek to identify shared 
characteristics of triggerers who continue to carry out activities (to guide volunteer 
selection going forward). Second, to avoid relying solely on trained volunteers, 
RWSSP-WN should identify and mobilize the most active community organizations/ 
clubs prior to triggering and seek to involve them in the sanitation promotion 
effort. Third, trigger monitoring and supervision should be strengthened to ensure 
that RWSSP-WN has a good sense of where triggering is being implemented and at 
what scale and, hence, address problems of inactivity earlier. 
Recommendation 4: Develop a post-triggering BCC strategy
RWSSP-WN should develop a strategy for BCC after triggering has taken place (i.e. 
a post-triggering strategy). The strategy should specifically focus on motivating house-
holds to change via messages that tap into the drivers of change and identifying 
and addressing barriers which may keep each household from changing behaviour. 
Photo 4 Superstructure of the toilet could be better but at least toilet is used. Post-triggering 
phase needs to make sure that it will continue to be used (Rupandehi district, Nepal)
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While some households may change behaviour instantaneously after being exposed 
to triggering, others may not do so for a variety of reasons. 
The focus of sanitation BCC should be appropriate to where in the behaviour 
change process non-adopters find themselves. Jenkins and Scott (2007) have 
developed a simplified model of the sanitation change decision process, which 
identifies three progressive stages in the decision to change: preference (motivation), 
intention, and choice. At the first stage, a ‘preference’ for sanitation improvement 
over one’s existing defecation practice is developed, based on dissatisfaction with 
one’s existing practice and sufficient awareness of the advantages of new options. At 
the intention stage people start to plan a sanitation change and are typically in need 
of specialized knowledge and skills (for example, what materials to use and how to 
use them). At the third stage, the choice is made and the change can take place very 
rapidly. For this study, we have also included a fourth stage for use and maintenance 
that does count for long-term sustainability. 
The study proposed that the post-triggering BCC strategy should comprise two 
main components: 1) an integrated communication campaign; and 2) households 
and small group level consultation. The focus of communication to promote toilet 
acquisition will differ according to which of the above-described stages of sanitation 
decision-making non-adopters find themselves. Figure 2 shows the stages and the 
proposed sanitation BCC focus for each stage. 
Figure 2 Stages of sanitation change decision-making and the focus of sanitation BCC
Source: Adapted from Jenkins and Scott (2007)
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Recommendation 4a: Collaborate with a creative agency or other organization with relevant 
experience to develop an integrated communication campaign. An integrated commu-
nication campaign is essentially a series of coordinated communication activities 
which revolve around one concept and convey a shared set of messages. An 
integrated campaign can work to ensure that the target group is repeatedly exposed 
to a set of tested and effective motivational messages (via multiple channels). 
The study emphasized that the communication concept and all communication 
materials and activities developed must be pre-tested with the target audience before 
they are finalized, produced, and used. Key concepts, based on the findings of the 
study, could be ‘loss of status in the eyes of neighbours/city relatives’ and ‘loss of a 
daughter/daughter in law’s dignity/honour’. 
Recommendation 4b: Remember to target men in BCC too. Men are the primary decision-
makers regarding household expenditures, but clearly feel a lesser need for a toilet 
(though some commented on the advantage of not having to go out in the rain). 
BCC must seek to make men feel they too need and want a toilet. This could be done 
by tapping into drivers of sanitation behaviour change among men, for example, by 
emphasizing the convenience and comfort of having a toilet in or near the home 
or by seeking to associate having a toilet with high status (and vice versa). Finally, 
demands for a toilet from prospective brides have been found to be a highly effective 
strategy to increase male investment in toilets in India, in particular in marriage 
markets where women are scarce (Stopnitzky, 2012a). Such a strategy could also be 
effective in the Terai, where sex ratios are similarly skewed (Frost et al., 2013). 
Recommendation 4c: Develop a strategy, approach, and tools for sanitation BCC at household 
and small-group level. Develop a post-triggering strategy which includes small group 
meetings and/or household visits. A method to conduct the household visits should 
be in place, to be modelled on the SDA approach. The primary aim of household visits 
should be to identify and address the specific barriers to sanitation access experienced 
by each household, while group meetings should seek to address shared barriers 
and generate a change in social norms associated with sanitation. Peer networks – 
whether existing or ‘engineered’ via, for example, health clubs – have been found to 
have a strong influence on the adoption of improved sanitation (Shakya et al., 2015; 
Waterkeyn and Cairncross, 2005; Whaley and Webster, 2011). The main messages of 
the communication campaign should also be integrated into these activities.
Recommendation 4d: Develop a strategy, methods, and tools for community group 
involvement. A specific strategy to effectively involve community clubs and organi-
zations in the sanitation promotion effort must be developed. This strategy should 
note when to involve them, to what purpose and with what objectives, and with 
what target group(s). These clubs need methods and tools to guide and implement 
their work. It is preferable that they are trained in their use. 
Recommendation 5: Consider toilet financing opportunities
Little attention is currently paid to households’ capacity to finance a toilet 
structure, perhaps in great part owing to the large-scale provision of subsidies. 
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However, a non-subsidy programme must have a strategy for how to enable house-
holds to pay for their toilets. Today, money for self-financed toilets comes from 
the following sources: remittances, sales of crops, and labour income. Households 
could be targeted more intensively for behaviour change and toilet building 
immediately before and when they have income from these sources. For instance, 
a commitment to build a toilet could be sought shortly before the harvest season 
and/or immediately before and after a family member returns from having worked 
abroad. To develop a financing strategy that takes into consideration the very 
different financial circumstances of households in the Terai communities, a more 
thorough scan of other potential sources of financing – such as microloans – is 
recommended. Experience from Vietnam has shown that the availability of such 
microloans can play a critical role in the expansion of sanitation access (Tremolet 
et al., 2010).
Recommendation 6: Address barriers to change by empowering non-adopters 
with knowledge and experience
Our findings suggest that a complex sanitation shopping process, a lack of accurate 
information about designs and costs, and an inability to imagine the benefits of 
toilets, are barriers to sanitation behaviour change. To address these barriers, the 
following steps could be considered: 
Toilet information materials. Develop a set of toilet information materials with pictures 
of different toilet options and bills of quantity. Because too many options complicates 
the sanitation shopping and decision-making process, a limited number of options 
should be promoted (Water and Sanitation Program, 2012). Posters showing toilets 
and their bills of quantity can be hung, for example, at the VDC office, health 
post, school, and other high-traffic buildings. If suppliers are willing, they may also 
be displayed at their store. Those who promote sanitation behaviour change in 
household visits and small group meetings should also be provided with a set of toilet 
information materials (e.g. a flip chart with options). To ease the conversation about 
the toilet models and to give them a strong profile, consider branding them under 
a set of (related) names. Use brand names that connote status. Those disseminating 
these materials could include project staff and local stakeholders such as youth clubs, 
mothers’ groups, V-WASH-CCs, and social mobilizers, as well as the private sector. 
In-village or in-VDC demonstration models. Consider training local masons on how to 
build the specific toilet models promoted. As part of the training, the masons could 
build a set of the toilets in each VDC or a number of toilets in each village. Doing so will 
help villagers to imagine their benefits. It is best if the toilets can be built, for example, 
for volunteer triggerers that do not currently have a toilet. (Because the toilets are test 
models and villagers need to have access to see and use them for a while, the triggerers 
could be offered a discount on the price, but they should not receive the toilet for 
free.) It is not recommended that the toilets are built as public facilities unless an 
excellent O&M arrangement can be put in place. Without such an O&M arrangement, 
the toilets are likely to become a disgusting, negative advert for sanitation. 
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Recommendation 7: Increase the independence and rigour of ODF verification  
to return the focus to behaviour
The focus on sanitation behaviour appears to be slipping and decision-makers 
appear more concerned about counting the number of toilets built rather than 
monitoring and promoting their use. At the moment, Terai VDCs appear able 
to declare themselves ODF even though open defecation is evidently still taking 
place. It is proposed that RWSSP-WN explores options for increasing the rigour 
and independence of the ODF verification procedure, as more rigorous demands 
for ODF declaration could go a long way to restoring the focus on toilet use. VDCs 
should not be able to declare themselves ODF solely based on the number of 
toilets built up to the plinth level. 
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